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Dear Mr. Aycock:

I refer to the draft Biological Opinion (BO) concerning the
potential effects to the endangered plant pondberry
(Melissifolia Linderia) from implementation of the Yazoo
Backwater Area Reformulation Project provided to Mr. Gary Young
of my staff on March 14, 2007.

I thank you and Mr. Will McDearman for your effort during
this 15-month formal consultation under Section 7 of the
Endangered Species Act. The degree of professionalism exhibited
by the staffs of both agencies in resolving difficult issues was
commendable. There is agreement that changes in backwater flood
duration and frequency will change wetland hydrology of
identified locations in the project area. The disagreement
between our agencies .is, given all the data, what level of
impact the change in backwater wetland hydrology will have on
pondberry. Although our agencies have come to different
conclusions concerning the data, it is not uncommon in science
to have disagreement among scientists and technical personnel
over the interpretation of data and conclusions.



Based on data provided in our 2005 Biological Assessment and
developed during the consultation, the U.S. Army Corps of
Engineers, Vicksburg District, maintains that changes in
backwater flood duration and frequency, at the most, will have
only a slight impact for the following reasons:

a. The historic trend of backwater flood duration indicates
that most pondberry has persisted in areas without wetland
hydrology sustained by backwater flooding for the last 50 to
75 years. '

b. The presence of pondberry colonies/sites at elevations
up to the 100-year flood frequency (including a colony/site with
over 16,000 stems).

c. The apparent good to excellent health of pondberry
colonies/sites despite experiencing 20 years of below average
flooding from 1984 to 2003.

d. The substantial role of local hydrology at pondberry
colonies/sites as determined by field surveys and jurisdictional
determinations by the Vicksburg District’s Regulatory Branch.

We appreciate your partially addressing and incorporating
these issues in the draft BO. We believe, however, that your
agency presents conclusions about the decline or eventual
extirpation of some populations on Delta National Forest that
are not consistent with the analysis in the BO concerning these
major factors.

We agree that the project will not jeopardize the continued
existence of pondberry. We are providing specific comments to
clarify points of data and science in the BO (enclosure 1). We
are also providing, for your reference: our comments on the
preliminary draft BO provided informally on December 18, 2006
(enclosure 2); our 2006 Regulatory Branch jurisdictional



determination report for the pondberry colonies/sites on Delta
National Forest (enclosure 3); and our 2006 review of the
statistical analysis provided in the preliminary draft BO
(enclosure 4). Pertinent data and comments from enclosures 3

and 4 were incorporated into the comments of enclosure 2 and do
not constitute new information.

We look forward to receiving the final BO in the very near
future. If you have any questions, please contact either
Mr. Gary Young (telephone (601) 631-7156) or Mr. Kent Parrish
(telephone (601) 631-5006) of this office.

Sincerely,

Anthony C. Vg§§§5§§§;f\
Colonel, Corps of \neéers
District Engineer

Enclosures-



COMMENTS ON U.S. FISH AND WILDLIFE SERVICE’S
DRAFT PONDBERRY BIOLOGICAL OPINION
YAZOO BACKWATER REFORMULATION PROJECT

NOTE: Enclosure 2 referenced in these comments is the 25 September 2006 preliminary draft
Biological Opinion (BO) (without conclusion) comments provided to the U.S. Fish and
Wildlife Service (FWS) on December 18, 2006, These comments are referenced again
because they were not addressed in the draft BO. The U.S. Army Corps of Engineers,
Vicksburg District, also numbered the unnumbered pages in the 14 March 2007 draft
BO beginning on pages 86-109.

1. Page 1, first paragraph, second sentence. ... December 4, 2006, . ..” should be *. . .
December 4, 2005, ....”

2. Page 1, “Consultation History.” See Comment 1 of Enclosure 2. All references to activities
associated with review of technical appendixes and wetland analyses prior to December 5, 2005,
should be deleted.

3. Page 7, “Consultation History.” Add effective date of Memorandum of Agreement after the
February 5, 2007, entry.

4. Page 7, second paragraph, first sentence. Delete . . . interrelated . . . .” These projects are
independent with distinct flood damage reductions purposes.

5. Page 7, second paragraph, third sentence. The Yazoo Backwater Reformulation Project does
impact headwater flooding.

6. Page 7, last paragraph. Change “.. . goal of acquiring ... ” to “. .. acquiring . .. .” End
sentence after “. . . agricultural lands.” Insert a new sentence “In association with the proposed
action, the Corps will also conduct a pondberry conservation project to propagate and stock
pondberry for two new populations with a conservation research program.” Also need to add
that the operation of the Steele Bayou structure will be modified to maintain the minimum water
elevation between 70 and 73 feet, National Geodetic Vertical Datum (NGVD), during low-water
periods. Current operation is to maintain water elevations between 68.5 and 70 feet, NGVD.

7. Page 8, third paragraph, first sentence. Revise sentence to read, “In association with the
proposed action, a pondberry conservation and recovery program to artificially propagate and
stock pondberry to create two new populations in wetland habitats that will not be affected by
the project will be implemented under a separate Memorandum of Agreement.”

8. Page 8, third paragraph, second sentence. Revise “In conjunction with propagation and
stocking, related conservation research will be conducted . . . ” to “The Corps will also conduct a

conservation research program . . . .”



9. Page 11, “Demography,” first three paragraphs. There is a lot of information that should
have citations provided. See Comment 4 of Enclosure 2.

10. Page 12. “Demography,” third full paragraph, third sentence. There are 12 colonies/sites
sampled in 2000 and 2005 in the Mississippi Delta near Shelby, Mississippi, approximately

60 miles north of the project area. These sites are relevant because they are above the 100-year
flood plain and have been sustained by local hydrology and precipitation. They also call into
question the BO conclusions about impacts within the project zone (e.g., 7 of the

12 colonies/sites had increases in stem numbers between 2000 and 2005). See Comment 5 of
Enclosure 2.

11. Page 13, *Status and Distribution.” second full paragraph, first sentence. The 1993
Pondberry Recovery Plan lists 37 populations. The BO needs to state that there are now

54 populations because of additional surveys conducted between 1993 and 2007, In other words,
a more extensive survey effort has resulted in data which increased the number of populations.

12. Page 13,. “Status and Distribution,” third full paragraph. It is important to note, either here
or elsewhere in the document, that the Shelby colonies/sites are above the 100-year flood plain

and are not sustained by overbank flooding. See Comment 6 of Enclosure 2.

13. Page 13, “Habitat,” first paragraph, third sentence. See Comment 7 of Enclosure 2.

14. Page 16. “Habitat.” first paragraph. third sentence. Should the sentence read . . . Delta
National Forest . . . ” instead of ©, . . De Soto National Forest . . ..” Also see Comment 8 of
Enclosure 2.

15. Page 19, second full paragraph. See Comment 11 of Enclosure 2.

16. Page 19, fifth full paragraph. This population was relocated in 2006 (Gulf South Research
Corporation (GSRC) 59} during colony/site visits to obtain photographic documentation of
hydrology conditions. It appeared to be approximately the same number of stems as the 2000
sample, but the site was flooded and the plants were in a leaf-off condition, and therefore
difficult to count. This site will be recounted in spring 2007. It should also be noted,-here or
elsewhere in the BO, that GSRC 52 at the Shelby site went from 219 stems in 2000 to 16,638 in
2005 (this site is above the 100-year flood frequency). Therefore, the data from this colony/site
and the other 11 colonies/sites (all above the 100-year flood frequency) in or near Shelby should
be included in any analysis of the relationship between flood frequency and stem count at
pondberry colonies/sites.

17. Page 25, last paragraph, third sentence. This only indicates that pondberry is capable of
large stems changes over a relatively short timeframe. Two points in time are not sufficient to
establish a trend; therefore, it is not appropriate to use these to make “worse-case scenarios” in
the subsequent sentences in this paragraph. The next 5 years could produce an increase in stem
numbers. The data are insufficient to make definitive conclusions about decline and extirpation.
Also need to add a discussion of data and research which show increases in pondberry numbers
(e.g., the 1993, 1994, and 2006 Colby site analysis and the Shelby, Mississippi, pondberry data).
As written, this paragraph does not provide a full and complete analysis.



18. Page 27, first full paragraph. This discussion needs to include the pondberry data for
colonies/sites near Shelby identified in the Corps 2000 and 2005 data analysis. This is one of the
three largest populations in the southeast United States, and the data collection and analysis
(including genetics) for this site are similar to that of the Delta National Forest (DNF)
colonies/sites.

19. Page 29, second full paragraph, last sentence. Suggest revising “. . . a wetland species . , .”
to read “. . . a listed wetland species . ...”

20. Page 30, first partial paragraph, last sentence. The 2000 and 2005 colonies/sites are not
necessarily the same sites used in the 1991 profile. The locations were not permanently marked
in 1991, and there is no way to determine if any of the 1991 sites were used in subsequent
analyses. This is an important distinction that needs to be clarified in the BO.

21. Page 30, second full paragraph, third sentence. See Comment 18 of Enclosure 2.

22. Page 30, third full paragraph, first sentence. See Comment 19 of Enclosure 2.

23. Page 31, first partial paragraph, tenth sentence. See Comment 20 of Enclosure 2.

24. Page 32, third full paragraph, last sentence. See Comment 22 of Enclosure 2,

25. Page 33, second full paragraph. See Comment 23 of Enclosure 2.

26. Pages 33-38. The changes in the colony metrics observed between 2000 and 2005 were
compared to the project flood frequency zones. These zones were predicted based on period-of-
record (POR) stage data and represent zones of annual flood probability, If the observed changes
in the pondberry colonies/sites are due to flood hydrology, then the observed changes must be
compared to the flooding that occurred during that period (2000 to 2005) and not to zones of
annual flood probability. Actual flooding during any discrete period of time can vary
significantly from the predicted, particularly when a short period is compared to a much longer
period. The table below compares the observed peak elevations during 2000 to 2005 to the POR
2-year frequency (median) flood elevations, The observed 2-year frequency (median) flood peak
was less than the predicted 2-year flood at the gages up and down stream of the pondberry
colonies/sites. The 2-year (median) observed peak stage was also less than the expected 2-year
(median) for the preferred alternative (Plan 5). The differences in the extent of the POR predicted
2-year frequency flood and the observed 2-year flood are shown in Figure I (Attachment 1),



. OBSERVED ANNUAL FLOOD PEAKS
AND 5 PERCENT DURATION ELEVATIONS FROM 2000 TO 2005

Year Annual Peaks Annual 5 Percent Duration
Anguilla Holly Bluff Anguilla Holly Bluff

2000 97.93 91.14 91.97 88.31
2001 98.21 93.6 92.31 91.04
2002 96.78 92.63 91.87 90.65
2003 95.66 91.16 88.84 88.42
2004 95.66 91.29 89.5 87.29
2005 91.91 90.46 82.59 81.38
Median 96.22 01,23 90.69 88.37
Mean 96.03 91.71 89.51 87.85
Base 97.1 93 93.3 91
Plan 5 96.4 91.6 93 90.2
Deviation From Base -0.88 -1.775 -2.615 -2.635
Deviation from Plan 5 -0.18 -0.375 -2.315 -1.835

As an obligate wetland plant, pondberry requires more than the 1 day of flooding every
other year, which is all that is promised by a peak flood. When the observed flooding is
compared to the base median 5 percent duration flood, the observed median is 2.6 feet less than
the expected 5 percent duration flood. The observed median 5 percent duration flood is also
about 2 feet less than the expected median 5 percent duration flood for Plan 5. The difference in
the extents of the POR 5 percent duration and the observed 5 percent duration floods is depicted
in Figure 2 (Attachment 1). The period 2000-2005 experiences both peak and 14-day duration
flooding that was much less than average. The low level of flooding experienced from 2000 to
2005 reflects a greater reduction in flooding than would be expected based on the with-project
condition. Any conclusions drawn about flooding in relation to pondberry colony/site attributes
should recognize that the project will not have impacts comparable to the period between 2000
and 2005.

27. Page 35, second full and third paragraphs. This discussion recognizes that increases in
pondberry numbers did and can occur. This needs to be presented in the second paragraph of
page 107.

28. Page 36, first full paragraph, sixth sentence. This indicates that the Red Gum population is
likely larger and therefore, underestimated. The BO also should acknowledge undercounting at:

Page 37, second full paragraph, last sentence
Page 37, fourth full paragraph, last sentence
Page 38, first full paragraph, last sentence
Page 38, second full paragraph, third sentence
Page 38, third full paragraph, last sentence
Page 93, first full paragraph




Page 98, last partial paragraph, first sentence

Page 99, third full paragraph, fifth sentence

Page 100, first partial paragraph, second full sentence
Page 100, first full paragraph, first sentence

29. Page 36, second full paragraph, second sentence, See Comment 27 of Enclosure 2,

30. Page 36. last paragraph. first sentence. Delete “. . . which also is declining . . . .” Whether
the Spanish Fort population is declining has not been established. The only conclusive statement
that can be made is that the number of stems in the GSRC colonies/sites in this population
declined between 2000 and 2005. See also Comment 17.

31. Page 36, last paragraph. fourth sentence. See Comment 30 of Enclosure 2.

32. Page 36, last paragraph. fourth sentence. This statement is misleading. It sounds like none
of the area is above the 3-year flood frequency. Twenty-one of the 49 Corps colonies/sites occur
in this population, with 14 colonies/sites occurring above the 3-year flood frequency. See
Comment 31 of Enclosure 2.

33. Page 37, fourth full paragraph. second sentence. See Comment 33 of Enclosure 2.

34. Page 38, first full paragraph, second sentence. The number of plants in 2005 should
read 130.

35. Page 38, second full paragraph, second sentence. See Comment 35 of Enclosure 2.

36. Page 39, first full paragraph. last sentence. The Vicksburg District provided FWS maps of
the extent of flooding from four historical periods, including the period 1901-1932. Those plates
are included in the BO.

37. Page 41, first partial paragraph. The description of the pumps authorized in 1941 should
include that the project included three pumps and no diversion canal.

38. Page 43, first paragraph, next to last sentence. Suggest deleting sentence. There is no basis
in the preceding discussion to conclude the potential for rapid understory growth, and
competition is probably a site-specific factor related to hydrology.

39. Page 44, first paragraph, first sentence. See Comment 38 of Enclosure 2.

40. Page 44, second full paragraph. sixth sentence, and last paragraph. Ten of 12 satellite
images between 1993-2006 showed both areas with ponded water. See Comment 39 of
Enclosure 2.




41. Page 44, third and fourth paragraphs. This discussion recognizes the uncertainty of limited
data and timeframes for predicting decline. However, the BO relies principally on limited data
(two points over 5 years) to make definitive conclusions (see Comment 17). The BO needs to
recognize the uncertainty of limited data clearly and consistently throughout the BO. Also see
Comment 40 of Enclosure 2,

42, Page 43, first full paragraph. last sentence. This sentence should be deleted. The Corps
precipitation analysis indicates that 1994 was a wetter than average year, particularly between
July and December. More than 62 inches of rain were received at Rolling Fork in 1994, This is
10 inches above average. Precipitation from January through June was slightly above average
(30.5 versus 29.2 inches average), but the period July through December received more than

9 inches of rain above the average for that period (31.4 versus 22.3 inches average). Only
September 1994 received less than average precipitation (2.11 versus 2.93 inches), while
precipitation in July and October 1994 was more than twice normal (July 8.4 versus 3,72 inches,
October 9.3 versus 3.12 inches). Figure 3 (Attachment 1) shows the annual and monthly
precipitation, along with the average, at Rolling Fork for the period 1988-2005. In addition, the
spring of 1994 experienced a prolonged backwater flood event which started in early February
and persisted until the end of May. The water surface of the flood was only moderate, with the
stage at Holly Bluff averaging around 91 feet, NGVD, with a peak water surface elevation of
95.8 feet, NGVD, at Anguilla and 92.6 feet, NGVD, at Holly Bluff. Figure 4 (Attachment 1)
shows the stage hydrograph for 1993-1994 at Anguilla and Holly Bluff.

43. Page 45, fourth paragraph, second and last sentences. The annual rate of change in number
of plants sampled is predicted to be £ 7 percent, but the conclusion is extirpation. Extirpation is

not supported if the annual rate of change has a range that includes negative and positive change
in numbers. It is just as probable that the colony could continue to increase in numbers through
time. The BO needs to provide a balanced discussion throughout the document.

44. Page 45, fifth paragraph, first and sixth sentences. See Comment 41 of Enclosure 2,

45. Page 46. first partial paragraph, first full sentence. See Comment 42 of Enclosure 2.

46. Page 46, last paragraph. The sources of hydrology for the project areca are backwater
flooding, headwater flooding, and rainfall. Depressions can store water from any one of the
sources, but they are not the hydrologic source of water. Discussion on HGM should be deleted.
It was not used to assess pondberry colonies/sites and has no connection to potential project
effects.

47. Page 47, first group of bullets. The following points should be added to the list. More than
90 percent of the known colonies exist above the backwater flood 5 percent duration (wetland)
elevation based on the Flood Event Assessment Tool (FEAT). More than 50 percent of the
known colonies exist above the 2-year flood frequency elevation.




48. Page 47, last bullet. See Comment 50 of Enclosure 2.

49, Page 48, first bullet. See Comment 48 of Enclosure 2.

50. Page 48, second bullet. With the exception of reference to Galloway’s report, the BO
provides no additional data to support this conclusion concerning reduced flood frequency as it
relates to pondberry locations. As noted in our previous comments, we do not agree with
Galloway’s conclusions concerning changes in flood frequency. The Galloway Report (Report
No. IWR-80-D1) crudely modeled two possible flood conditions. The first was conditions in the
Delta if no mainline levees had been constructed and the second was conditions with no internal
flood control measures completed. Projected maps of these two conditions were presented in the
report. The map for the first condition, Figure 35, assumed that Mississippi River stages would
be maintained laterally across the Delta. This assumption is not supported by historical data.
The 1927 flood caused massive flooding in the Delta after the local levees failed in several
locations. The northernmost levee failure was north of Greenville. The maximum observed
stage at Yazoo City was 8 feet less than the peak stage at the Lake Providence gage which is at
the same latitude. In other words, it took a water surface elevation 8 feet higher at the
Mississippi River than on the eastern edge of the Mississippi Delta to create a 100-year flood
event. The Galloway analysis assumed that the water surface elevation of the Mississippi River
and the water surface elevation on the eastern edge of the Mississippi Delta were the same. If it
takes an 8-foot difference in water surface elevation to create a 100-year event, then a 2- or
S-year event cannot occur with no difference in water surface elevation. Also see Comment 49
of Enclosure 2.

51. Page 48, last paragraph., first and fifth sentences. These statements do not comport with
statements on pages 33 through 38 indicating that most of the populations identified by FWS do
not occur within jurisdictional wetlands as defined by the 5 percent duration backwater flood
(FEAT data). The statement just says the National Research Council supports the method, but
not necessarily all of the results. However, it is still possible that portions of these populations
do occur in jurisdictional wetlands supported by some source of hydrology other than backwater
flooding. If this is the case, then the required wetland hydrology for these populations will not
be affected by the project.

52. Page 51, first full paragraph, third sentence. See Comment 55 on Enclosure 2.

- 33. Page 52, first full paragraph. Given the size and nature of flood damage reduction projects,
it is routine for the Vicksburg District (over 15 years) to use a variety of offsite and remote
methods. These methods were field verified. In fact, the 1987 Wetland Manual explains how to
utilize an offsite method using satellite imagery. The National Wetland Inventory maps are
based on offsite methods using remote sensing.



54, Page 33, second full paragraph, fifth sentence. It is not technically possible to provide a
95 percent confidence interval for the Flood method. The stages measured on the day of the

satellite scene do not have an error associated with them. Although the 95 percent confidence
interval was not provided for the FEAT method, the 90 percent confidence interval was
provided. The EPA also used a 90 percent confidence interval in the EMAP wetland estimate,
The FEAT 90 percent confidence interval was calculated from the variance of the annual

5 percent duration elevations at each gage. EMAP estimated that there 216,567 acres of
wetlands in the Yazoo Backwater Area, with a 90 percent confidence interval of 173,594 to
259,541 acres. The FEAT estimate of wetland extent was 189,600 acres with a 90 percent
confidence interval of 157,100 to 232,100 acres. The EMAP estimate included wetlands
sustained by headwater flooding, backwater flooding and precipitation, while the FEAT estimate
is based solely on backwater flooding. The Corps made several assumptions for the FEAT
modeling to ensure that the extent of wetlands would be overestimated rather than
underestimated. These assumptions include (a) the 5 percent duration flood (14-day) is the upper
limit of wetlands rather than the 12.5 percent duration flood (34-day); (b) the median 5 percent
elevation at each gage was used instead of mean 5 percent elevation; (¢) backwater flooding is
the sole source of water that sustains wetlands in the study area (that the 52 inches of average
annual precipitation do not play a role in sustaining wetlands); and (d) all areas, which meet the
hydrology requirement of wetlands, will also meet the soil and vegetative requirements of
wetlands.

55. Page 54, last paragraph, third sentence. Suggest refrain from using the term “nonwetland.”
If the colonies/sites are not in the FEAT coverage, that does not mean they are not wetlands. The
FEAT only delineates wetlands based on backwater (5 percent duration) flooding.

56. Page 54, last paragraph, last sentence. See Comment 58 of Enclosure 2.

57. Page 57, fifth paragraph, first sentence. The FEAT meodel estimates duration only.

58. Page 57, fifth paragraph, second and third sentences. The 2-year frequency means there is a
50 percent probability in any given year that an area will receive flooding, and a 5-year

frequency means there is a 20 percent probability in any given year that an area will receive
flooding. -

59. Page 62, last partial paragraph, second sentence. Response provided by Dan Smith of the
U.S. Army Engineer Research and Development Center (ERDC). This statement is inaccurate to

a large extent, but accurate in one way. The Yazoo Basin HGM Guidebook is "fully developed"
in that it included the establishment of reference standard wetlands, verification, and field
testing. However, it has not undergone validation as established in Smith and Wakeley, 2001.
Validation entails use of independent data to validate reference standards and assessment
variable curves. In some cases, such independent data are not available. In other cases, it is
available, but the lack of funding has resulted in validation not occurring. To my knowledge,
none of the published HGM Guidebooks have undergone the validation phase of the protocol.



60. Page 635, first full paragraph. See Comments 60 and 62 of Enclosure 2.
61. Page 63, first full paragraph, sixth sentence. See Comment 63 of Enclosure 2.

62. Page 65, first full paragraph, seventh through eleventh sentences. These data should be
viewed carefully. This was not a gradual linear loss, but a dramatic loss that happened 50 to

75 years ago. Therefore, pondberry survived a 50- to 75-year period in which 85 to 98 percent of
the known colonies/sites occurred outside of wetland areas defined by FEAT (backwater

5 percent duration flooding). Also see Comments 64 and 65 of Enclosure 2.

63. Page 66, second full paragraph. The Flood Control Act was passed in 1928 after the 1927
flood. Prior to 1927, the mainline Mississippi River levees were constructed and maintained by
various Districts, but the system was in place and provided substantial protection.

64. Page 67, first full paragraph. Although we recognize this assumption is made for the
purposes of additional analysis, wetland hydrology can be established by any source of
hydrology.

65. Page 68, third full paragraph, last sentence. The BO fails to consider that the greatest
change in colonies/sites occurred immediately after the 1901-1931 period. The BO gives the
impression, notwithstanding its discussion of the different periods, that a continual decline in
wetland hydrology from backwater flooding has occurred (FEAT data), and it is now to the point
where it has become critical to pondberry survival. The greatest decline in wetland hydrology
from backwater flooding occurred in the 1932-1957 period. The number of colonies/sites with
wetland hydrology from backwater flooding (never greater than 15 percent of the total number of
colonies/sites) has remained relatively stable over the last 50 to 75 years. See Comment 72 of
Enclosure 2.

66. Page 69, fourth full paragraph, first sentence. One of the major features of hydrophytic
vegetation is the adaptation to survival to anaerobic conditions in soils due to prolonged
inundation or saturation. As it takes 14 or more days for these conditions to develop,
examination of shorter flood durations would be of little use. The duration of the annual peak
flood is 1 day. Almost all plants can survive a 1-day flood event. -

67. Pages 69-86. The change in pondberry colony attributes between 2000 and 2005 is
compared and statistically analyzed in reference to both the POR wetland duration zones and
flood frequency zones. The actual observed changes between 2000 and 2005 should only be
compared to the frequency and duration of floods that occurred during that period, not to events
that were predicted to occur. However, in this case, the observed flooding between 2000 and
2005 is very different from the expected with regard to both frequency and duration. See also
Comment 26.



68. Page 70, first partial paragraph. last sentence. Suggest revising sentence to read “Qverall,
we believe the data show the total number of pondberry at profiled colonies/sites declined
substantially between 2000 and 2005, and we believe this was affected by flood frequency
during this period.” This acknowledges that FWS and the Corps disagree on these points. Sec
Comment 84 of Enclosure 2,

69. Page 83, fifth full paragraph, second and third sentences. We concur that other factors are

important, but there is little discussion about the effects of these factors. In fact, flooding was
likely not an important factor in growth rates between 2000 and 2005.. Although flooding did
affect some colonies, no events in this timeframe achieved 5 percent duration. See also
Comment 26.

70. Page 84, first partial paragraph. Sec Enclosure 3. The Corps asks FWS to consider the
Vicksburg District’s Regulatory Branch analysis of the jurisdictional status of the 49 pondberry
colonies/sites in DNF as indicative that the obligate category for pondberry may be mistaken and
in any case, its appropriate category should be based on data.

71. Page 84, third full paragraph. The only conclusive statement that can be made is that the
number of stems in the GSRC colonies/sites in this population declined between 2000 and 2005.
To state that pondberry is declining in the DNF based on these limited data is not scientifically
supported. Suggest revising sentence to read “Pondberry declined in DNF, as indicated by data
from profiled colonies/sites during 2000 and 2005; however, pondberry increased in DNF as
indicated by Colby site data from 1993 to 2006.” See also Comment 17.

72. Page 85, first partial paragraph, last sentence. The BO does not establish that the hydrology
of pondberry for growth, survival, and persistence closely reflects the jurisdictional definition of

hydrology (regulatory definition for purposes of Section 404 Clean Water Act). This statement
is misleading because it is based on a factual inaccuracy. The Corps has provided a large volume
of data that indicates most pondberry is not dependent on jurisdictional wetland hydrology based
on regulatory field determinations or FEAT 5 percent backwater flood duration.

73. Page 85, fourth full paragraph, last full sentence. This statement recognizes that stem
dieback is just as likely to have caused the decline between 2000 and 2005. This should be given

equal weight and clearly stated in any conclusions discussion.

74. Page 86, first paragraph, last sentence. The Corps suggestion that pondberry is a facultative
wetland species is inclusive of the three facultative classifications. The distribution of pondberry
in DNF does not support its designation as an obligative wetland species. Even during the
wettest historical period, less than 50 percent of the known colonies were in the FEAT modeled
wetland areas. The Corps suggestion that pondberry is a facultative wetland species is supported
by both the current and the historical distribution of pondberry in DNF. A facultative wetland
species would be found in areas that are frequently flooded, wetland, and nonwetland sites as
determined by the FEAT model. More than 90 percent of the colonies in DNF are found in areas
with this hydrology, and more than 80 percent fall into the category of frequently flooded,
nonwetland. The area which meets these conditions is the 2- to 5-year flood plain above the
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FEAT modeled.5 percent duration wetlands. Currently, 83 percent of the pondberry in the DNF
can be found in this environment (17 of 177 are in wetlands, 68 of 177 are in the 2 year above
the FEAT modeled 5 percent wetlands, 79 of 177 are in the 5 year, and 12 of 177 are above the
5 year). Those colonies that were in the 2- to 5-year flood plain above the 5 percent duration for
the period 2000-2005 did better than all other colonies. Those colonies in this band include
GSRC colonies 53, 54, and 56.

75. Page 87, “Factors to be Considered,” last paragraph, third sentence. The change in
pondberry colony/site attributes between 2000 and 2005 should only be compared to observed
floods during that period and not to flood frequency zones based on the POR data. See also
Comment 26.

76. Page 88, “Project Operations and Hydrological Change,” second full paragraph. Eighty-
seven feet, NGVD, is the minimum pumping elevation. The floodgate operation is dependent on
the difference in water surface elevation between the Yazoo River side of the Steele Bayou
structure and the water surface elevation interior of the Steele Bayou structure. For example,
during the spring flood of 1991, the interior elevation exceeded 87 feet, NGVD, but the pumps
would not have operated because the Yazoo River side elevation was always lower and the gates
would have remained opened. '

77. Page 89, “Project Operations and Hydrological Change,” third full paragraph, second

sentence. Approximately 26,300 acres will potentially [¢ d] lose jurisdictional
wetland hydrology based on the FEAT 5 percent backwater flood duration. It is likely that areas
within the 26,300 acres will maintain wetland hydrology through other sources of water.

78. “Colonies/Sites and Population Segments Unlikely to Be Adversely or Significantly
Affected.”

a. Page 89, last partial paragraph. The processing error was in reference to the Plan 5
1-year frequency flood plain. The Plan 5 1-year frequency elevations were 0.1 foot less than the
base elevations at the three Big Sunflower gage locations. This drop produced a slight decrease
in the with-project 1-year flood plain. However, the recommended plan will not alter the 1-year
frequency flood plain with regard to the pondberry colonies. The same 17 colonies are in both
the base and Plan 5 1-year flood plains. The base and Plan 5 5 percent duration zones will
change. Three colonies will change duration intervals within the 5 percent duration flood plain
from base to Plan 5. The 1-year frequency and 5 percent duration zones are not the same. The
paragraph discusses both as though they were the same. Table 42 shows the colonies in
duration intervals, not the I-year flood plain. The confusion between the 1-year frequency
flood plain and the 5 percent duration flood plain is continued in the next two paragraphs.

There are 15 colonies in the base 5 percent duration flood plain and 14 in the Plan 5 5 percent
duration flood plain. There are 17 colonies in both the base and Plan 5 1-year frequency flood
plains.
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b. Page 90, last partial paragraph, first sentence. The three subject colonies 2, 21, and 42
are in the following base flood frequency zones 2, 1, and 5, respectively. Under with-project
conditions, colony 42 shifts from the 5 to the 25-year flood plain. The other two do not change
flood frequency zones.

¢. Page 92, last partial paragraph, fourth and fifth sentences. If there is no statistical
difference between the average number of stems in wetland and nonwetland colonies, further

speculation is not warranted nor appropriate.

79. “Hydrological Alterations and Affected Colonies/sites and Popuiations.”

a. Page 95, first paragraph, fourth sentence. This sentence should read, “Currently, 48
percent (85) and 44.6 percent (79) of the colonies currently occur in the 0- to 2-year and 3- to 5-
year flood plains, and 7.3 percent (13) occurs above the 5-year flood plain.” Table 48 should be
modified to reflect this information. The last sentence in that paragraph should be changed to
read “The sites for 10 (5.6 percent) of these colonies will be transformed to the 6+ flood plains.”

b. Page 95, third paragraph, first sentence. Using only two points to establish a trend is
not scientifically credible. See previous Comment 17.

c. Page 96. second and third paragraphs. The BO fails to consider the 12 colonies outside
the DNF. These colonies/sites are all above the 100-year flood plain. These sites are not
dependent on wetland hydroperiod sustained by either overbank flood frequency or duration.
This is a critical omission to establishing the baseline role frequency and duration play in
sustaining pondberry. In 2000, 10 of these colonies had greater pondberry stem numbers than
the 2 colonies/sites below the I-year frequency in the DNF. Also, 7 of the 12 colonies had
increased stem numbers between 2000 and 2005 (5 decreased). One colony/site (GSRC 52)
increased from 219 stems in 2000 to over 16,000 stems in 2005. These changes demonstrate .
that factors, independent of any effect from overbank flood frequency or duration, can produce
substantial changes (positive or negative) in pondberry colonies/sites. The cause(s) of the
changes for these colonies/sites and the colonies/sites in the DNF cannot be concluded with any
degree of scientific certainty based on the available data, These data suggest that substantial
changes in pondberry colonies/sites can occur without any effect from overbank flood
frequency or duration.

d. Page 96, third full paragraph, last sentence. See Comment 77¢c. The importance of the
12 colonies/sites near Shelby in defining baseline relationships between pondberry numbers and
flood frequency cannot be understated.

e. Page 97, fourth full paragraph, third sentence. Figure 5 (Attachment 1) shows the
annual 5 percent duration elevations at Holly Bluff from 1932-2005. The figure also includes
the median and mean 5 percent duration elevations for that period. The flooding that has been
experienced between 2000-2005 is below both the mean and the median in 4 of the 6 years. The
average 5 percent duration elevation for those 6 years is 87.85 feet, NGVD. That average is
2 feet less than the overall mean and 3 feet less than the overall median. The observed 5 percent
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duration elevations for these 6 years is also less than the expected with-project median 5 percent
duration elevation. Thus, future conditions should not remain the same as 2000-2005. Figure 5
also plots a moving 5-year average 5 percent duration elevation. This moving average smoothes
the annual variations and gives a general view of how the 5 percent duration elevation changes
over time. The plot shows there have been three extended periods with above average 5 percent
clevations and four extended periods with below average 5 percent duration elevations. See
also Comment 26.

f. Page 97, third and fourth paragraphs. It is unlikely that any 20-year period will match a
longer POR due to the cyclical nature of hydrological conditions. The Corps recognizes this
cyclical phenomenon and requires a minimum 50-year POR, which includes the major floods
within the subj ect basin. The period 1984-2003 does not meet either of those criteria. The

eI ed] conclude that the with-project growing season flooding would
not be s1gn1ﬁcantly dlfferent than flooding observed during 1984-2003. The Corps
interpretation of the data is that infrequent flooding occurred during this 20-year period and the
colonies appeared to be in excellent to good health. Therefore, overbank flooding appeared to
have little effect and colonies can tolerate periods with little overbank flooding. It is
inappropriate to compare frequency of actual events in a portion of a POR to the entire POR.
These comments also apply to subsequent paragraphs based on this discussion. Also see
Comment 104 of Enclosure 2 and Comment 26 of this Enclosure.

g. Page 97, last partial paragraph. first sentence. The BO fails to meaningfully examine
other factors which could account for the observed decline from 2000-2005. One potential

factor could be the low amount of precipitation received from July through October 2000. That
4-month period received just 4.55 inches of precipitation compared to the average of

13.10 inches for that period. The 4.55 inches was the least cumulative precipitation received in
those 4 months in the 111-year period from 1895-2005. The lack of precipitation received
during those 4 months following the low level of flooding experienced that spring provides a
plausible explanation for the observed decline. See also Comment 26.

h. Page 98, third full paragraph. The table below provides stem data by population area
and wetland status. Among all profiled populations, there were 6,556 stems at wetland sites in
2000 and 4,748 stems at nonwetland sites. In 2005, there were 4,127 stems at the 13 wetland
sites, a decline of 2,429 stems. There were 2,375 stems at the 36 nonwetland sites in 2006, a
decline of 2,373 stems. The overall loss of stems from all colonies from 2000-2005 was 4,802,
The overall loss was nearly evenly divided between the wetland (51 percent) and nonwetland
(49percent) sites. The loss per colony was three times greater at wetland sites than nonwetland
sites. Based on this information, it does not appear that wetland sites performed any better
between 2000-2005.
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PONDBERRY BY JURISDICTIONAL WETLAND STATUS

. Wetland . # Stems o
Site Name Status 1/ # Colonies Stems 2000 Stems 20035 Change % Change

Colby Wet 2 5,855 1,993 -3,862.0 -66.0
Non-Wet 3 63 55 -8.0 -12.7

Red Gum Wet 6 380 197 -183.0 -48.2
Non-Wet 13 2,740 1008 -1,732.0 -63.2

Spanish Fort Wet ‘ 2 108 59 -49.0 -454
Non-Wet 17 1,136 515 -621.0 -54.7

Other Wet 3 213 1,878 1,665.0 781.7
Non-Wet 3 809 797 -12.0 -1.5

Total Wet 13 6,556 4,127 -2,429.0 -37.1
Non-Wet 36 4,748 2,375 -2,373.0 -50.0

Total less 54 and 56 Wet 11 6,415 1,981 -4,434,0 -69.1
Non-Wet 36 4,748 2,375 -2,373.0 -50.0

1/ Based on jurisdictional field determinations.

i. Page 98, third full paragraph, fourth sentence. There are no data to support that
flooding between 2000 and 2005 were similar to project conditions. Not only did the overbank
flooding data provided to FWS end in 2003, the BO incorrectly interprets and concludes that the
1984-2003 flooding data are representative of with-project conditions (see Comment 69). This
paragraph should state that any projections of decline are the worst-case scenario and not a
certainty. Also, there is no discussion in the BO establishing the basis for how long it takes for
a decline or any indication of a linear decline of this nature.

j- Page 98, “Populations.” This section compares the change in colony size between
2000-2005 by flood frequency zones. These zones were calculated based on the 1943-1997
POR, not the observed flood frequency zones for the period 2000-2005, Figure 1 shows that
none of the colonies in the Colby, Red Gum, and Spanish Fort populations were flooded by the
2-year flood for this period, and none were within the median 5 percent duration flood for that
period. Thus, the differences that FWS attributes to colonies for both the 2- and 5-year flood
plains are not valid, as neither flood zone experienced flooding during that period. See also
Comment 26.

k. Page 100, second and third full paragraph. If some of these colonies/sites are in the

0- to 2-year flood plain, where the positive growth rates occurred, there appears to be no
scientific basis for concluding that all nine small populations will become extirpated. This
conclusion needs to be modified.

l.  Page 100, third full paragraph. See Comments 48 and 60 of Enclosure 2.
m. Page 101, first full paragraph. See Enclosure 3. The Corps asks FWS to consider the

Vicksburg District’s Regulatory Branch analysis of the jurisdictional status of the 49 pondberry
colonies/sites in the DNF.
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n. Page 104, third full paragraph, fourth-sentence. The BO does not provide a scientific
basis to conclude any effects from past projects. The only available data (historic duration data

provided by the Corps) indicate that at no point over the last 50 to 75 years has more than 15
percent of the colonies/sites in the DNF occurred in the 5 percent backwater flood duration
zong; the duration the BO concludes is necessary for pondberry to survive and reproduce. In
addition, the most recent flood damage reduction project in the Yazoo Backwater Area was
completed in 1978.

0. Page 104, last partial paragraph, last two sentences. No scientific basis is provided for

these statements.

p. Page 105, first full paragraph. This paragraph presupposes that past flood damage
reduction measure in combination with the proposed project is the sole reason for the decline in
pondberry numbers. This paragraph needs to be expanded to discuss other plausible
explanations or factors that could account for changes in numbers. It should also be noted there
is a large degree of scientific uncertainty associated with these statements that FWS presents as
conclusive.

q. Page 105, second full paragraph, third sentence. Revise *. . . Corps committed as part

of this proposed project to . . . ” to read . . . Corps committed in association with this project to

r. Page 106, third full paragraph, first sentence. Revise beginning of sentence to read
“The Corps will also conduct a research program to assess the effects of flooding . . . .”

s. Page 106. last partial paragraph. The BO should recognize here and other appropriate
sections that until an area is fully surveyed, the existing population levels likely are understated.
For example, the 1993 Pondberry Recovery Plan lists 37 populations and the BO lists 54.

t.  Page 107, first full paragraph. first and second sentences. Suggest the word “will” not

be used. The evidence is equivocal.

80. Page 106, “Survival and Recovery,” first partial paragraph, first sentence. This should read
“ ..54.. . instead of ... 56....7

81. Page 108, “Conservation Recommendations,” third full paragraph, fifth sentence. Response
provided by Dan Smith of ERDC. This statement is addressed to some extent with respect to

"fully implementing” by Comment 57. However, it also indicates a misunderstanding of the
author with respect to the difference between wetland subclasses and assessment variables.
Connected depressions and isolated depressions are two of the seven regional subclasses in the
Yazoo Basin, Microdepressional ponding (Vponp) is a variable used to assess functions of
several regional subclasses. Reference standard wetlands were established for the depressional
subclasses, but there is no reference standard wetlands for “microdepressions” or “vernal pools”
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as they do not represent regional subclasses, Variable curves were established for the
microdepressional ponding (Vponp) assessment variable based on sampling in reference standard
wetlands for the regional subclasses in which the microdepressional ponding (Vronp) assessment
variable is utilized.

82. Page 108, fourth full paragraph. This conservation recommendation was not raised during
the consultation and the population is located outside the Vicksburg District’s jurisdiction.
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Figure 4: Observed Stages - 1993 and 1994
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Figure 5: Holly Bluff Annual 5% Duration
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COMMENTS ON U.S. FISH AND WILDLIFE SERVICE’S
PRELIMINARY DRAFT PONDBERRY BIOLOGICAL OPINION (WITHOUT
CONCLUSION), YAZOO BACKWATER REFORMULATION PROJECT

1. Page 1. “Consultation History.” All references to activities associated with review of
technical appendixes and wetland analyses prior to December 5, 2005, should be deleted. None
of these activities occurred as part of informal or formal consultation associated with pondberry.
They are simply retrospective inclusions. Specifically January 14-15, 2003; March 24, 2003;
June 2003; June 23, 2003; December 17, 2003; January 22, 2004; January 26, 2004, February 11,
2004; March 8, 2004; July 21, 2005; July 29, 2005; August 19, 2005; and October 11, 2005.

2. Page 7, second paragraph. “...62,500...” should read *. .. 55,600....” This 55,600 is the
revised acreage based on the U.S. Army Corps of Engineers 2005 land use data provided for
your use in the Fish and Wildlife Coordination Act Report.

3. Page 8, third full paragraph, third sentence. Is there a scientific literature citation to support
this sentence?

4. Page 10, first three full paragraphs. Are there any scientific literature citations for this
discussion? If not, then it needs to be clearly stated what these statements are based on (personal
observation, speculation, etc.).

5. Page 11, first full paragraph. The number of colonies/sites monitored in the Delta National
Forest (DNF) is 50, not 52. Only 49 colonies/sites are included in the analyses because one
colony/site is located in a greentree reservoir. Only three colonies/sites showed no signs of
above-ground biomass in DNF, not five (the Biological Opinion (BO) uses the term extirpated).
The other two colonies/sites are part of 12 colonies/sites included in the 2000 and 2005 data
collection that are outside of the project area. These 12 colonies/sites are in the Mississippi
Delta approximately 60 miles north of the project area. These sites are relevant because they are
above the 100-year flood plain and have been sustained by local hydrology and precipitation.
They also call into question the BO conclusions about impacts within the project zone (e.g., 7 of
the 12 colonies/sites had increases in stem numbers between 2000 and 2005).

6. Page 12, first paragraph. Again, it is important to note, either here or elsewhere in the
document, that the Shelby colonies/sites are above the 100-year flood plain and are not sustained
by overbank flooding.

7. Page 12, second paragraph, third sentence. If precipitation is the primary source of
hydrology in four of the five habitat types that pondberry occurs in across the Southeast, then
unless there is something unique about the populations in DNF (bottom-land hardwoods), then
clearly the species is capable of being sustained by precipitation in all habitat types. Given that
52 to 56 inches of rainfall occur annually in the Yazoo Backwater Area, you cannot discount the
possibility that precipitation is the primary source of hydrology.
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8. Page 14, first full paragraph, last sentence. Given the discussion on the previous four habitat
types, a source of hydrology could include simply precipitation.

9. Page 14, third full paragraph, fourth sentence. This sentence does not make sense.
Something is missing.

10. Page 14, third full paragraph, last sentence. This is extrapolation and speculation across
two different habitat types.

11. Page 16, fourth full paragraph and fifth partial paragraph. The largest population in
Mississippi (at least 20,000 plants) is located near Shelby, Mississippi, and will not be impacted
by the project. This population is above the 100-year flood plain and not sustained by overbank
flooding. This population also includes five colonies/sites sampled in 2000 and 2005. These
data are relevant to assessing the environmental baseline for pondberry and potential effects
caused by a change in frequency.

12. Page 19, last paragraph, second sentence. These are limited data represented by two points
in time and are not sufficient to establish a trend. Could there have been increases in the number
of stems between 2000 and 2005?

13. Page 19, last paragraph, last sentence. This is beyond the data set limits and needs to be
noted as such. Using this logic, if there had been an increase between 2000 and 2005, the
pondberry would be on its way to recovery.

14. Page 21, third paragraph, last sentence. This statement is both historically inaccurate and
taken out of context. The Galloway Report (Report No. IWR-80-D1) crudely modeled

two possible flood conditions. The first was conditions in the Delta if no mainline levees had
been constructed and the second was conditions with no internal flood control measures
completed. Projected maps of these two conditions were presented in the report. The map for
the first condition, Figure 35, assumed that Mississippi River stages would be maintained
laterally across the Delta. This assumption is not supported by historical data. The 1927 flood
caused massive flooding in the Delta after the local levees failed in several locations. The
northernmost levee failure was north of Greenville. The maximum observed stage at Yazoo City
was 8 feet less than the peak stage at the Lake Providence gage which is at the same latitude. In
other words, it took a water surface elevation 8 feet higher at the Mississippi River than on the
eastern edge of the Mississippi Delta to create a 100-year flood event. The Galloway analysis
assumed that the water surface elevation of the Mississippi River and the water surface elevation
on the eastern edge of the Mississippi Delta were the same. If it takes an 8-foot difference in
water surface elevation to create a 100-year event, then a 2- or 5-year event cannot occur with no
difference in water surface elevation.




15. Page 22, third full paragraph, first sentence. The upland and Delta regions of the Yazoo
Basin are approximately equal in size, and the annual precipitation is approximately 52 inches
across the basin, thus total runoff from the two regions should be approximately equal. Runoff
is, however, more rapid in the hill region.

16. Page 23. second full paragraph, last sentence. Construction on the pumping station was
started in 1986, but stopped after the Water Resources Development Act of 1986 changed the
local sponsor cost—sharing requirements. This made it cost-prohibitive for the local sponsor to
continue.

17. Page 25, third full paragraph, last sentence. The 2000 and 2005 colonies/sites are not
necessarily the same sites used in the 1991 profile. The locations were not permanently marked
in 1991. It is important to note that one of the primary reasons for the 1991 profile was to
identify likely locations for pondberry occurrence for future surveys.

18. Page 26, first partial paragraph, second full sentence. It is not clear which colony the BO is
discussing. If this is the colony near Webb, Mississippi, then it was in the Upper Yazoo Projects
study area. It needs to be noted that this colony was above the 100-year flood plain, and the
Vicksburg District did request Section Formal Consultation which resulted in a no-jeopardy
determination.

19. Page 26, first full paragraph, first sentence. See comment 16. Nine additional
colonies/sites were not simply added to the 41 DNF colonies assessed in 1991. The 2000 and
2005 colonies/sites are not necessarily the same sites used in the 1991 profile. The locations
were not permanently marked in 1991.

20. Page 26, third full paragraph, tenth sentence. The data are insufficient to indicate a trend.
They simply represent only two points in time. The only thing that can be concluded is that there
appears to be a decline between 2000 and 2005. Perhaps 2000 numbers were a peak over the
previous 5 or 10 years, and the 2005 numbers simply represent a return to pre-2000 levels. The
point is simply that there are insufficient data to establish a scientifically defensible trend.

21. Page 27, third full paragraph, second sentence. It is stated that the stem counts from the
2005 Corps data on 49 colonies/sites cannot be used, “. . . to accurately estimate the total number
of stems in DNF.” The discussion on the 13 DNF populations identified by the U.S. Fish and
Wildlife Service (FWS) (pages 30-34) uses subsets of the stem counts on the 49 colonies/sites to
estimate population levels for areas within the DNF. The adequacy of these data to estimate
population levels is questionable.

22. Page 28, first partial paragraph, last sentence. This sentence contradicts the use of the
Corps stem count data to estimate population size on the 13 FWS-identified populations in the
DNF. See comment 20.




23. Page 30, second full paragraph. This discussion raises issue about the Corps colony/site
selection being random and whether the data represent the other colonies within the population.
It is deeply concerning that FWS chooses to proceed with data they considered to be suspect, but
in other portions of the BO where the Corps provides highly accurate colony/site elevation and
stage data, they provide reasons to reject the use of those data or simply state there is a high
degree of scientific uncertainty associated with the data.

24. Page 31, first full paragraph., first sentence. Five of the 49 Corps colonies/sites (Gulf South
Research Corporation (GSRC) 39-43) occur in the Colby population. According to the Corps
overbank flooding data provided as part of the Biological Assessment (BA), these sites received
no overbank flooding in 1993 (dormant or growing season), and only two sites received
overbank flooding in the dormant season in 1991. All of the sites received overbank flooding in
the growing season of 1991, but this was a headwater flood and not a backwater flood. We are
not disputing that water was on the site, but our engineering data clearly indicate the source was
not backwater flooding in 1993 and depending on when the water was observed in 1991, may not
have been backwater flooding in 1991.

25. Page 31, second full paragraph, second sentence. This sentence means these sites are not
within the backwater 5 percent duration; therefore, if they are wetlands sites, the hydrology is

from another source. This demonstrates that it is possible to have an obligate wetland species

occur on this site, but it is not being sustained by backwater hydrology.

26. Page 31, second full paragraph, third sentence. According to the Corps overbank flooding
data provided as part of the BA, these sites received no overbank flooding in 1993 or 1994. The
source of water was not overbank flooding.

27. Page 32, last paragraph, second sentence. This statement is misleading. It sounds like none
of the area is above the 5-year frequency. Not true. Based on data provided in the Corps BA,

17 of the 49 Corps colonies/sites occur in this population and 9 of these are above the 5-year
frequency:

Colony/Site Frequency (Years) Number of Colonies/Sites
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28. The Corps analysis of the 49 colonies/sites contained in the BA is based on more accurate,
site-specific engineering surveys and actual river stage data. The FWS analysis is based on

landscape-level Geographic Information System (GIS) frequency data analysis designed for
broad determinations.

29. Page 32, last paragraph. fourth sentence. Should be rewritten to state “. . . jurisdictional
wetlands as defined by the backwater 5 percent duration.” Areas could be determined to be
jurisdictional wetlands, but the source of hydrology is not backwater flooding.

30. Page 33, second full paragraph, fourth sentence. Should be rewritten to state “No
jurisdictional wetlands as defined by the backwater 5 percent duration . . ..” Areas could be
determined to be jurisdictional wetlands, but the source of hydrology is not backwater flooding.

31. Page 33, second full paragraph, fourth sentence. This statement is misleading. It sounds
like none of the area is above the 3-year frequency. Not true. Twenty-one of the 49 Corps
colonies/sites occur in this population.
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32. The Corps analysis of the 49 colonies/sites is based on more accurate, site-specific
engineering surveys and actual river stage data. The FWS analysis is based on a landscape-level
analysis designed for broad determinations.




33. Page 33, fifth full paragraph, second sentence. Should be rewritten to state . . . no
jurisdictional wetlands as defined by the backwater 5 percent duration . ...” Areas could be
determined to be jurisdictional wetlands, but the source of hydrology is not backwater flooding.

34. Page 34, second full paragraph, second sentence. The number of plants in 2005 should
read “130.” The third sentence should read . . . without jurisdictional wetlands as defined by
the backwater 5 percent duration . . ..”

35. Page 34, third full paragraph, second sentence. Should read “. . . jurisdictional wetlands as
defined by the backwater 5 percent duration . . ..”

36. Page 34, third full paragraph, last sentence. Should read . . . in this colony in 2000....”

37. Page 34, fourth full paragraph, third sentence. Should read *. . . jurisdictional wetlands as
defined by the backwater 5 percent duration.”

38. Page 36, first full paragraph, first sentence. Given that 79.6 percent (39 of 49) of the DNF
sampled colonies/sites had dieback noted in 2000, this sentence appears to be a reasonable
alternate scientific explanation for the decline in the number of stems between 2000 and 2005. It
may be that, given a few more years, the stem count may recover to 2000 levels. This seems
even more plausible given our data analyses (both previously provided analyses and our
comments included in this document) indicate no association between flood frequency and
pondberry characteristics.

39. Page 36, second full paragraph, sixth sentence, and page 37, first paragraph. Ten of
12 satellite images between 1993 and 2006 showed both areas with ponded water, thus the
discussion comparing the ponded to the unponded groups is not scientifically valid.

40. Page 36, third and fourth paragraphs. This analysis supports comment 36. The sampled
colonies experienced a 50 percent dieback between 1993 and 1994 (similar to the Corps data
indicating a 40 percent loss of stems between 2000 and 2005). In 2006, the total number of
stems was greater than 1993. It may be that the 2000 and 2005 colonies/sites may be
experiencing the same cycle of dieback and recovery. Again, given that our analyses
demonstrate no association between flood frequency and pondberry characteristics, this appears
to be a more reasonable explanation of the decline.

41. Page 37, last paragraph, first and last sentences. How can the 1993, 1994, and 2006
non-Corps data (three points in time) be inadequate to predict future growth and decline, but the
Corps 2000 and 2005 data (two points in time) be adequate to establish a trend of decline and
extirpation? This is counter to sound scientific logic and reasoning.




42. Page 38, first full paragraph, fourth sentence. This is a weak attempt to dispense with data
that are contrary to any explanation related to flood frequency or duration. In combination with
what other factors? This sentence also includes speculation about other factors that “may” cause
slow rates of decline over longer periods of time.

43. Page 38, first full paragraph, last sentence. This sentence is contrary to how FWS interprets
the 2000 and 2005.

44, Page 38, last paragraph, first sentence. The BO does not scientifically establish that one, a
combination, or all, of these sources of hydrology is “required.” They are simply potential
sources of hydrology.

45. Page 39, third full paragraph, first bullet. We do not state that pondberry is absolutely
restricted to depressions. We state that our data indicate an association with localized
depressions as defined in the BA.

46. Page 39, third full paragraph, third bullet. This is misleading. We did not conclude that
pondberry naturally occurs at infrequently flooded sites. The BA states the 49 colonies/sites
occur across a range of flood frequencies (<1 to 17 years).

47. Page 39, fourth full paragraph. first bullet. See comment 43.

48. Page 39, fourth full paragraph, second bullet.

a. The Corps concluded with the 2000 data that there was no significant statistical
relationship between flood frequency and the average colony size. After analyzing the 2005
data, we have come to the same determination concerning flood frequency and average colony
size, and we have further concluded there is no significant statistical evidence that pondberry
has declined significantly between 2000 and 2005 on less frequently flooded sites. There was a
statistically significant decline in average colony size between 2000 and 2005, but it was
independent of the flood frequency of the site.

b. The information included in subparagraphs 48b-48h is based on an analysis from
A. Dale Magoun, Ph.D., Applied Research and Analysis, Inc., “A Review of the Statistical
Methods Used in the FWS Biological Opinion and an Analysis of the 2000 — 2005 DNF Data.”
In 2005, the Corps revisited the 49 DNF pondberry colonies and collected additional
information about the health-related attributes. Revisiting the sites over time represents a
longitudinal study, and the data arising from such a study must be analyzed using a repeated
measures experimental design. In the BO, FWS recommended this approach as the appropriate
method of analysis when combining the multiyear data. The experimental units (pondberry
colonies) were sampled in 2000 and 2005. The reuse of the same experimental unit over time
forms the basis of the repeated measure and the covariance structure that may exist should be
accounted for. The repeated measures design is characterized and displayed in the following
table.



REPEATED MEASURES DESIGN

Flood Zone Colonies 2000 2005
0 to 2 years 9 X X
2 to 5 years 23 X X
5to 10 years 8 X X
> 10 years 9 X X

c. “Analysis of such data must use the relaxed maximum likelihood method (REML)
rather than the traditional maximum likelihood method. The REML algorithms are available in
most statistical packages, and SAS’ PROC MIXED procedure, which is one of the algorithms of
choice for handling variance structures that arise from these complex designs, was used to
produce the analysis of variance results from this longitudinal observational study. My analysis,
as with the analysis from the BO, used the common log transformation so that our subsequent
analyses would be consistent with that in the BO. In 2005, there were three colonies that
exhibited no aboveground pondberry characteristics. The FWS considered these as extirpated
and recorded zeros for the respective biological attributes. I followed their lead and used zeros
for these missing data characteristics.

d. “The repeated measures analysis did indicate that significant changes in the pondberry
characteristics occurred between the 2000 and 2005 sampling surveys; however, the data do not
support the BO conclusion that the average pondberry colony size is greater on more frequently
flooded sites, and that it declined significantly between 2000 and 2005 on less frequently
flooded sites. Sample year differences were present for the attributes of number of clumps per
colony (F = 18.66, p-value < 0.0001), number of stems per colony (F = 6.69, p-value = 0.0130),
number of female plants per colony (F = 5.54, p-value = 0.0230), number of fruit per colony
(F =4.75, p-value = 0.0346), average stem height per colony (F = 11.30, p-value = 0.0016), and
the average stem diameter per colony (F = 24.88, p-value < 0.0001), and in all cases the 2005
attribute averages were significantly less than observed in 2000. However, since the interaction
term between the main effects of flood zone and sampling years (Zone* Year) was not
significant, the conclusions pertaining to sampling year differences are applicable regardless of
which flood zones the colonies are in, that is, regardless of the flood zone, the average
pondberry characteristics observed in 2005 were significantly less than observed in 2000.
When considering differences in pondberry characteristics within the four flood zones, the
corresponding F-values and their respective p-values were number of clumps (F = 1.21,
p-value 0.3171), number of stems per colony (F = 2.35, p-value = 0.0847), number of females
(F =1.12, p-value = 0.3505), number of fruit (F = 1.33, p-value = 0.2774), average stem height
(F = 2.10, p-value = 0.1132), and average stem diameter (F = 0.53, p-value = 0.6640). None of
the F-tests are significant at the standard alpha level of 0.05. The following table summarizes
the test statistics for the above conclusions.




ANALYSIS OF VARIANCE RESULTS

REPEATED MEASURES
Characteristic Source Num-DF | Den-DF F-Value P-Value
Zone 3 45 1.21 0.3171
Clumps Year 1 45 18.66 <0.0001
Zone*Year 3 45 1.86 0.1491
Zone 3 45 2.35 0.0847
Stems Year 1 45 6.69 0.0130
Zone*Year 3 45 0.71 0.5529
Zone 3 45 1.12 0.3505
Females Year 1 45 5.54 0.0230
Zone*Year 3 45 1.63 0.1959
Zone 3 45 1.21 0.3186
Fruit Year 1 45 4.75 0.0346
Zone*Year 3 45 2.10 0.1132
Zone 3 45.2 2.10 0.1132
Stem Height Year 1 43.5 11.30 0.0016
Zone*Year 3 43.3 0.09 0.9647
Zone 3 42.7 0.53 0.6640
Stem Diameter Year 1 43 24.88 <0.0001
Zone*Year 3 42.8 0.59 0.6319

e. “With the addition of the new data collected in 2005 and the recommendation from
FWS for using a repeated measures design, I still find no evidence supporting the FWS claim
that increasing flood frequency promotes better or healthier pondberry colonies. I further
conclude, as with the 2000 survey report that decreased flooding does not appear to significantly
impact the colonies surveyed in the DNF; however, there was a significant change in the
biological characteristics between the two sampling years, 2000 to 2005. These changes,
however, were observed across all four flood zones strata and are not limited to only the zones
associated with less frequent flooding, as indicated in the BO.

f. “To provide additional insight into the distribution of the colonies across flood zones,
discriminate analysis was used to group the colonies into more biologically homogeneous
(similar) groups. Colonies were clustered based on their biological characteristics and not on a
given flood zone characteristic. The following table displays the results of this analysis.




DISCRIMINATE ANALYSIS

Flood Predicted Grouping (2000 Predicted Grouping (2005)?

Zone | 1 7 TR Total S| Toul
1 4 1 3 1 9 5 1 1 1 8
2 6 8 3 6 23 2 12 3 6 23
3 2 1 4 1 8 0 | 4 3 8
4 0 3 1 5 9 0 0 3 4 7

Totals 12 13 11 13 49 7 14 11 14 46

a/ The three extirpated colonies were eliminated from the analysis due to missing data values
for the average stem diameters and stem heights.

g. “The salient point of this analysis is the distribution of pondberry colonies over flood
zones within the homogenous biological groupings. Of the 12 colonies in homogeneous group
No. 1 in 2000, four colonies came from flood zone No. 1, six from flood zone No. 2, and two
from flood zone No. 3. Ofthe 13 colonies in group No. 2, one came from zone No. 1, eight
from zone No. 2, 1 from zone No. 3, and three from zone No. 4. Of the 11 colonies in group
No. 3, three were from zone No. 1, three from zone No. 2, four from zone No. 3, and one from
zone No. 4. Of the 13 colonies in group No. 4, one came from zone No. 1, six from zone No. 2,
one from zone No. 3, and five from zone No. 4. Similar distributions were observed for the
2005 data set. The results displayed in this table imply that pondberry colonies with similar
biological characteristics exist across all flood zones, that is, healthy and vibrant pondberry
colonies as well as nonhealthy and less vibrant colonies are not restricted to any given flood
zone, but can be found in all flood zones.

h. “Although the BO provided a wealth of circumstantial evidence to indicate otherwise,
their conclusions did not refute the conclusions of the 2000 DNF report. On page 68 of the BO
they state, “Our ANOVA, however, also was statistically insignificant.” In summary, I feel, as
previously reported, that the data do not provide enough evidence to indicate that decreased
flood frequency adversely impacts the biological characteristics of the surveyed pondberry
colonies within the Yazoo Backwater area of the DNF.”

i. As was stated in Dr. Magoun’s 2001 statistical analysis of the 2000 data, the Corps
recognized the lack of randomization in the selected 49 colonies/sites. The following is
Dr. Magoun’s analysis of the pondberry survey design.

“Observational studies arise in all facets of scientific research. Unlike their
counterpart, observational studies focus on assessing the effects of intervention
strategies with data collected by a sampling plan that may violate some of the
underlying concepts of randomization. An optimum study is a scientific study,
which fixes or controls the experimental conditions and employs randomization
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techniques to assign subjects to those conditions. Studies that employ this type of
control are considered to be ‘cause and effect’ experiments. This ability to
control and to randomize permits the researcher to extrapolate of the findings of
such a study to a larger population. However, situations do exist where neither
randomization nor physical control of the experimental conditions can be fully
achieved. Experiments with restrictions such as these rely on quasi-experimental
designs in order to study the effects of the experimental conditions and are called
observational studies. One major advantage of an observational study is
practicality in real-world settings. However, when making inferences about the
findings of such a study, caution must be taken and other alternative explanations
that could also affect the outcomes of the experiment must be considered.
Inferences from a scientific study may imply ‘cause and effect,” however,
inferences from an observational study becomes more of ‘an association’ rather
than a ‘cause and effect.’” Observational studies arise in all areas of science
including, but not limited to, clinical studies, psychological studies, and
environmental studies.

“The DNF 2000 survey is a prime example of an observational study in that the
pondberry colonies were not randomly selected, but were selected from known
pondberry colonies within the questioned flood frequency zones. The Corps in
their Biological Assessment used profile data as evidence of an association, or for
the absence thereof, between reduced flooding and pondberry colony
characteristics that assessed colony health and other related characteristics.
Pondberry colony health was assessed using the attributes of the number of stems
per colony, the number of clumps per colony, the number of females per colony
and the number of fruit bearing plants per colony. It is important to keep focused
in our minds that the true experimental condition, that is, the installation of the
pumping station to lessen backwater conditions has not been implemented; and
that any study purporting to assess the effects of this unknown experimental
condition is truly observational and must rely on field data collected using the
best available scientific principles. This study was not designed as a population
study within the DNF, but was designed only to consider the potential effects of
altering the flood frequencies by the proposed project on the pondberry colonies
within the affected areas. The colonies were not randomly selected. Hence, the
study does not represent a scientific study, but an observational study to evaluate
the association of pondberry colonies with flood frequency and to investigate the
effects that reduced flooding may have on pondberry colonies.”

49. Page 40, top of page, first bullet.

a. You have to assume that all of the existing colonies have remained spatially static
through time. There are no data to support this. Past flood damage reduction projects have
changed the flood frequencies of sites in the DNF. However, this is only relevant to pondberry
if there is an association between pondberry and flood frequency. As noted in previous and
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following comments, based upon the 2000 and 2005 data sets, there are no statistically
significant differences in pondberry colonies/sites based on the flood frequency of the site. That
pondberry numbers have declined from 2000 to 2005 is not in dispute. What is not known is the
reason for the decline. The only way to conclude it is because of differences in flood frequency
is to ignore the body of site-specific data that is contrary to that conclusion.

b. Asnoted in previous comments, included in the Corps BA are 12 additional
colonies/sites outside the project area (near Shelby, Mississippi) that are indisputably dependent
on local hydrology and precipitation because they are located above the 100-year flood plain.
Seven of the 12 had increased stem numbers between 2000 and 2005 (5 decreased). One
colony/site (GSRC 52) increased from 219 stems in 2000 to over 16,000 stems in 2005. These
changes demonstrate that factors, independent of any effect from overbank flood frequency or
duration, can produce substantial changes (positive or negative) in pondberry colonies/sites.

50. Page 40, top of page, second bullet. This is misleading. It is not unexpected that the
apparent health would decline on the 49 colonies/sites in the DNF, given that the quantified
pondberry characteristics declined, but almost 80 percent of the colonies/sites in 2005 were still
rated as excellent or good (compared to 96 percent in 2005). Also, you failed to consider that the
12 colonies outside the DNF (near Shelby, Mississippi, and all above the 100-year flood plain)
showed an increase in apparent colony health. Five of 12 colonies/sites (42 percent) were rated
as excellent or good in 2000. This increased to 10 of 12 rated excellent or good in 2005

(83 percent). This is a critical omission because overbank flooding does not impact these sites
and, therefore, any changes in apparent colony health cannot be related to flood frequency.
Something other than overbank flooding accounts for the change. These data are contrary to the
BO conclusions on DNF.

51. Page 40, fifth full paragraph, last sentence.

a. The interval between 2000 and 2005 is too short a period in which to predict long-term
trends, and the BO conclusion that lack of flooding is the cause of decline is unfounded. The
pattern of decline, as a result of severe dieback, and recovery is clearly documented by FWS’
1993, 1994, and 2006 data at the Colby site (BO, page 36). This is a scientifically credible
alternate explanation for the decline on the 49 colonies/sites, particularly considering that
almost 80 percent of the colonies/sites in 2000 had fungal damage. The decline may simply be
the first portion of a larger cycle that has not had enough time to complete. The appropriate
scientific interpretation of these data is that there are insufficient data to establish any trend,
positive or negative. This is the approach the Corps took concerning the apparent health of
pondberry colonies/sites between 2000 and 2005. Paragraph 64 of the BA states, “Although
these health assessments are qualitative, they are relative within and between years and
represent the best available information on colony health. However, it is difficult to make a
strong conclusion about the long-term trend of colony health from these data [Emphasis
added].” The BA does not dispute the decline of apparent colony health, but simply recognizes
insufficient data exist to predict a trend.
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b. Using only two points to establish a trend is not scientifically credible. If this same
approach was used for the 1993 and 1994 FWS Colby site data (using only two of the three
points in time), then pondberry should now be well on its way to extirpation on the Colby site.
However, inclusion of the 2006 data substantially changes the interpretation and conclusions
drawn concerning any trend. The 2006 data indicate the total number of pondberry stems
increased by 15 percent over 1993 levels. In fact, FWS projects that of the three large
populations within the project impact area, only the Colby population will survive. This
illustrates the risk and scientific uncertainty associated with establishing a trend (particularly
biological trends) based on two points. To simply state that these are the only available data so
they must be used does not impart scientific credibility or certainty to methods used or
conclusions drawn.

c. The flooding frequency data between 1984 and 2003 (Corps BA, Attachment 7) do not
support this statement. Your conclusion assumes that a lack of overbank flooding (despite
precipitation) is responsible for the decline. Yes, little overbank flooding occurred during this
20-year timeframe (1984-2003). However, in 2001, 19 colonies/sites (39 percent) were affected
by backwater flooding. This was the most active year for backwater flooding from 1984 to
2003. It appears the significant decline occurred in the timeframe (2000 to 2005) where the
most backwater flooding occurred in the 20-year period and annual rainfall was higher than the
59-year average (1944 to 2005) 3 out of 5 years. In addition, the largest number of stems
occurred in 2000 which was preceded by 16 years of little backwater flooding effect (only
5 years had more than 5 percent of colonies/sites affected (10 to 18 percent)). This indicates
that other factors for decline (or growth) cannot be discounted.

52. Page 41, first partial paragraph, second and third full sentence. This lacks scientific
objectivity. The second sentence assumes that only the hydrology can influence the number of
pondberry stems to the exclusion of all other factors; i.e., if these features exist (physical and
hydrologic features), then numbers should reveal a stable trend. This is an unscientific over-
simplification of a very complex ecosystem. This is like saying if there is gas in a car, it should
start. There a lot of possible reasons a car with a full gas tank will not start. The BO documents
that dieback can cause significant decline (page 35, “Pathogens, Stem Dieback, and Patterns of
Decline”). As noted on page 35, inadequate soil moisture is a stress factor associated with
infection and dieback. The precipitation data provided in Figure 12 of the Corps BA show that
the 2000 annual rainfall amount (39.24 inches) was the smallest reported over the 1984 to 2003
timeframe. It was 15 inches below the 20-year average. This, coupled with the Corps 2000 data
_ indicating almost 80 percent of the colonies had fungal damage, is a reasonable alternate
explanation for decline even if the physical features are present at the pondberry colonies/sites.

53. Page 41, fourth full paragraph, sixth sentence. This statement does not comport with
statements on pages 31 through 34 indicating that most of the populations identified by FWS do
not occur within jurisdictional wetlands as defined by the 5 percent duration backwater flood.
However, it is still possible that portions of these populations do occur in jurisdictional wetlands,
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but only if the wetlands are supported by some source of hydrology other than backwater
flooding. If this is the case, then the required wetland hydrology for these populations will not
be affected by the project.

54. Page 43, last partial paragraph, first sentence. What is meant by “. . . published studies or
data....”? Is this meant to say peer-reviewed journals? This needs to be clarified. The 2000
and 2005 Corps data represent the most complete set of available data concerning the growth,
reproduction, and survival of pondberry as it relates to flood frequency that exists (particularly
data specific to the project area). In fact, the BO relies heavily on these data for its conclusion
concerning the decline and extirpation of pondberry.

55. Page 43, last partial paragraph, second sentence.

a. Since receiving the draft preliminary BO, the U.S. Army Corps of Engineers, Vicksburg
- District, Regulatory Branch, has made a jurisdictional determination (JD) on 47 of the
49 colonies/sites in DNF. These field determinations are made without regard to identifying a
specific source of hydrology. Seventy-two percent of the pondberry colonies/sites were
determined to be nonwetlands (Appendix 2). The following table summarizes the results.

Flood Zone Wetland Nonwetland Percent Wetland
0.0-2.0 5 3 62.5
2.1-5.0 4 18 18.2

5.1-10.0 0 8 00.0

10.1 -20.0 4 5 44 4

Total a/ 13 34 27.6

a/ Determinations were completed on only 47 of the 49 colonies/sites.

b. These data are contrary to the BO’s reliance on the definition of pondberry as an
obligate wetland species. The first full sentence on page 44 of the BO states, “By the
relationship between the fidelity of an obligate wetland species and the regulatory hydrology
[emphasis added] threshold, then the occurrence for pondberry under natural conditions would
be expected as ‘almost always (estimated probability >99%)’ in wetlands with the regulatory
defined hydroperiod.” Less than one-third of the colonies/sites meet the regulatory definition of
a wetland, including the requisite regulatory wetland hydroperiod, and therefore substantial
scientific uncertainty exists that pondberry requires jurisdictional wetland hydrology. Given
that 14 or more days of continuous inundation or saturation from March 1 through November 27
do not appear to be requisite to pondberry occurrence, precipitation or other local hydrology as
a primary source of hydrology is scientifically plausible or, at the very least, it cannot be
excluded as a primary source of hydrology.
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c. In addition, 8 of the 13 colonies/sites determined to be wetlands are above the 2-year
frequency for overbank flooding and therefore fail to meet the a requisite criterion for wetland
hydrology, . . . in most years.” In other words, their sustaining wetland hydrology is provided
by other sources of hydrology. Three of the eight wetland colonies/sites above the 2-year
frequency had no evidence of localized depressions (GSRC 24, 25, and 35) as documented in
the Corps 2000 data set. No backwater flooding occurred on GSRC 24 and 25 from 1984 to
2003, and GSRC 35 was affected by only one backwater event during the same period. These
data demonstrate that colonies/sites without backwater flooding or localized features are capable
of sustaining wetland hydrology.

d. The following table illustrates that only five wetland colonies/sites (10.6 percent) are
potentially sustained or partially sustained by overbank flooding (this assumes they also meet
the duration criterion).

OVERBANK FLOODING (1984 —2003)
ON THE 13 JURISDICTIONAL WETLAND COLONIES/SITES

IN DELTA NATIONAL FOREST
Frequency Colony/Site Years with Overbank | Years with Backwater
Flooding Flooding
GSRC?2 7 7
GSRC 21 7 7
Below 2-year GSRC 42 3 3
GSRC 54 16 16
GSRC 56 15 15
GSRC 22 0 0
GSRC 23 1. 0
GSRC 24 1 0
GSRC 25 1 0
Above 2-year GSRC 30 2 1
GSRC 35 2 1
GSRC 43 2 1
GSRC 44 2 1

e. The duration criterion of 11 of 13 wetlands colonies/sites determined by regulatory
methods is not met by the 5 percent duration backwater flood.
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Wetland Nonwetland
Colonies/Sites Colonies/Sites
Percent Duration Days Flood Event
JD Assessment Tool JD FEAT
(FEAT)

<1 4 0 23 29

Above 5.0 1to6 7 0 11 18
7t013 0 0 0 0

14 to19 0 0 0 0

20 to 26 2 2 0 0

Below 3.0 27 10 33 0 0 0 0
>34 0 0 0 0

Total 13 2 34 47

f. Only 2 of the 13 colonies are potentially sustained by backwater flood duration. The
two colonies are below the 1-year frequency. These frequency and duration data on backwater
flooding do not support conclusions presented in the BO and must be given serious
consideration. The explanation that “natural conditions” no longer occur is not scientifically
defensible when all existing site-specific data indicate that pondberry is capable of surviving
independent of wetland hydrology and apparently has done so despite a 50- to 75-year period
where the duration criterion for wetland hydrology has not been met by overbank flooding.

g. Ofthe 13 colonies/sites classified as jurisdictional wetlands by regulatory methods, 4
had increases in pondberry numbers between 2000 and 2005 and 9 had decreases. Two of the
nine that had decreases had no aboveground biomass present (the BO considers these
colonies/sites to be extirpated). This is contrary to the BO’s conclusion that the decline in
pondberry numbers is because of removal of the requisite wetland hydrology through time. It is
also important to consider that two of nine colonies/sites (GSRC 42 and 43) with decreased
pondberry numbers are collocated with the FWS plots at the Colby site. This is the same site
identified in the BO that experienced an even more significant decline over a shorter period
(1993 to 1994), but by 2006 had recovered its total number of pondberry to 15 percent over the
1993 numbers.

h. The following table is a summary comparison of wetlands determined by regulatory and
FEAT methods for the three large populations defined by the BO.
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COMPARISON OF JURISDICTIONAL AND FEAT WETLANDS BY LOCATION

Locati Wetland Colonies/Sites Nonwetland Colonies/Sites
ocation

JD(<2-year freq) a/ FEAT JD(<2-year freq) FEAT
Spanish Fort 2(2) 0 17 (1) 19
Red Gum 6 (0) 0 11 (0) 17
Colby 21 0 32 5
All Colonies 13 (5) 2 34 (3) 47

a/ JD=Jurisdictional Determination by Vicksburg District Regulatory Office. Only 47 were
evaluated.

i. Although the FEAT method, based on the 5 percent duration backwater flood, indicates
that no sample colonies/sites occur in wetlands, the jurisdictional determinations indicate that
wetlands are sustained in the three populations. Some are clearly not sustained by backwater
flooding (Red Gum location)--some colonies/sites may be sustained or partially sustained by
backwater flooding (two on the Spanish Fort location and one on the Colby location).

Two points--over 70 percent of the colonies/sites are not jurisdictional wetlands, and
colonies/sites are capable of sustaining wetland hydrology outside any dependence of backwater
flooding.

56. Page 45, last paragraph, fourth sentence. This statement is false. The duration zones are
- based on the statistical analysis of 55 years of stage data. The 90 percent confidence interval for
the 5 percent duration event was provided in the report.

57. Pages 47 through 50, general comment. Although the section title implies the discussion
will be about pondberry occurrence in wetlands, most of the discussion is about the difference
between the GIS-based flood frequency and the site-specific flood frequency determinations. In
order for an area to be a wetland, it must experience both the frequency and duration of flooding
required to create and maintain wetlands. Only 1 pondberry colony/site in 10 is potentially
sustained by backwater flooding based on FEAT. If pondberry is an obligate wetland species,
you would expect to find it in the zones of the longest duration of flooding; however, there are
no known colonies/sites in the >12.5 percent duration zone and only one known colony/site in
the 10 to 12.5 percent duration zone. Sixty-three colonies experience 1 to 6 days of flooding
every other year, and 90 colonies experience less than 1 day of backwater flooding every third
year or less.

58. Page 47, first paragraph, last sentence. One would expect that site-specific elevation data
are more accurate than landscape scale estimates.
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59. Page 49, fourth paragraph, last sentence. This is a misleading statement. It gives the reader
the impression that all of the known colonies/sites and the 49 sampled colonies/sites are within
the 5-year flood plain. This again is contrary to very specific elevation data acquired at each of
the 49 colonies/sites using a professional engineering survey crew. The elevation data
determined that these colonies/sites occurred on sites ranging from less than 1- to the 17-year
flood frequency.

60. Page 50, last paragraph. The discussion assumes that all colonies present today were
present in 1901-1932. There is no evidence to support this assumption. There are no data on the
distribution of pondberry colonies from that time period or any other time period prior to 1980
(What is this date based on?). Page 10 of the BO states that individual pondberry plants seldom
live more than 10 years, which makes the assumption that all colonies present today were present
80 years ago unreasonable.

61. Page 50, fourth paragraph, first sentence. This statement is not correct. There are
92 colonies above the 2-year frequency flood plain. Seventy-nine are in the 3- to 5-year flood
plain, 8 in the 6- to 10-year flood plain, and 5 in the 11- to 25-year flood plain.

62. Page 50, last paragraph. If pondberry is highly dependent on regulatory wetland hydrology
provided by backwater flooding and is a relatively short-lived plant (10 years), then spatial
occurrence of pondberry should have been reduced to areas possessing the requisite backwater
flood duration over the last 75 years of flood damage reduction projects (since 1931). The FEAT
analysis and Regulatory determination at the 49 colonies/sites demonstrate with a large degree of
scientific certainty that this is not occurring. In fact, the opposite is true. Most known pondberry
colonies/sites do not occur in wetlands.

63. Page 50, last paragraph, third sentence. The FWS seems to assume that “natural
conditions” means before any flood control projects on the lower Mississippi River. There are
no data on pondberry related to the period prior to flood control projects. It may be more
appropriate to consider the data available on pondberry from the 1990s through 2005 to evaluate
the wetland and hydrology-source conditions for pondberry.

64. Page 50, last paragraph, fourth sentence. This is only part of the story. At no point over the
last 75 years has more than 15 percent of the colonies/sites in DNF possessed FEAT wetland
hydrology. In fact, between 1958 and 1978, only 2.3 percent of currently known colonies/sites
occurred in areas possessing FEAT wetland hydrology. (This assumes these colonies have
remained spatially static, which the BO implicitly assumes. However, there are no data to
support any conclusions about the historic areal extent of pondberry.) The data seem to indicate
that pondberry has survived for 75 years in locations where hydrology was not dependent on
backwater flooding. This seems to confirm the Corps view that the pondberry habitat is being
fed by other sources of hydrology.
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65. Page 50, last paragraph, seventh and eighth sentences. The statement, “The Spanish Fort
Population . . . was the least hydric historically,” is misleading. No greater than 14 percent of the
area has possessed backwater 5 percent flood duration since 1901. It does not seem plausible
that an obligate wetland species could survive for 105 years in an area that lacks the requisite
wetland hydrology from backwater flooding. In addition, the Red Gum area was 96 percent
wetlands (based on the backwater 5 percent duration flood) during the 1901 to.1931 period, but
since 1931 (75 years), the area has never been greater than 12 percent wetlands.

66. Page 50, last paragraph, ninth sentence. The Corps concurs that 79 percent of the
colonies/sites have lost wetland status based on FEAT compared to 1901 through 1931. These
data should be viewed carefully. This was not a gradual linear loss, but a dramatic loss that
happened 50 to 75 years ago. Therefore, pondberry survived a 50- to 75-year period in which
85 to 98 percent of the known colonies/sites occurred outside wetland areas defined by FEAT.
Table 20, which displays the FEAT analysis for the same periods as Table 19, but for only the
three large populations identified by FWS (Colby, Red Gum, and Spanish Fort), exhibits the
same pattern. A significant reduction after 1931 and a 50- to 75-year period in which 88 to
100 percent of the known colonies/sites occur outside wetland areas was defined by FEAT.
Based on these estimated historic extent of wetlands, pondberry, an obligate wetland species, has
survived an extended period without wetland hydrology provided by overbank flooding.

67. Page 50, last paragraph, tenth sentence. As stated in previous comments, the Corps
suggests that FWS misreads the data from 2000-2005 since it does not show a relationship
between backwater flooding and impacts to pondberry.

68. Page 51, first partial paragraph, first full sentence. The Corps requests that FWS identify
those inaccuracies in FEAT that it believes are pertinent to this analysis.

69. Page 51, first full paragraph. Galloway makes several large assumptions regarding the
extent of flooding for the two conditions that he describes. These assumptions are not supported
by historical gage data. For the without-levees condition, he assumed that the water surface of
the Mississippi River for the 2- and 5-year floods would extend laterally across the Delta with no
change in the water surface elevation. This assumption is not valid. The 1927 flood caused
several levee breaches. The northernmost breach occurred north of Greenville. The peak
observed stage at Yazoo City was 8 feet less than the peak at Lake Providence, which is at the
same approximate latitude. Thus, if there is an 8-foot drop in the water surface of a 100-year
flood, how could there be no drop in a 2-year flood?

70. Page 51, second full paragraph. The Corps did evaluate the direct and indirect potential
effects on pondberry. The Corps December 5, 2005, transmittal letter states, ‘“The information
contained in that report [2000 draft Yazoo Backwater Reformulation Report], combined with the
information in the enclosed revised BA, provides the necessary data requirements.”

Pages SEIS-80 through SEIS-87 contain past and future actions and their effects on
environmental resources, including threatened and endangered species.
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71. Page 51, fifth full paragraph, fifth sentence. The statement is incorrect; it should read as
follows: “The model was a much simplified version because of limited historical data, without
extrapolated simulated nodes and no off-channel nodes.” The model maintained those simulated
nodes where the water surface elevation was calculated by interpolation between the existing

gages.

72. Page 53, last full paragraph, last sentence.

a. The BO fails to consider that the greatest change in colonies/sites occurred immediately
after the 1901 to 1931 period. The BO gives the impression, notwithstanding its clear
discussion of the different periods, that a continual decline in wetland hydrology from overbank
flooding has occurred and it is now to the point where it has become critical to pondberry
survival. The greatest decline occurred in the 1932 to 1957 period, increasing the number of
colonies/sites into areas outside the FEAT determined wetlands by 53 (57 percent increase).
Only a 6 percent increase has occurred (nine colonies/sites) over the last 50 to 75 years.
Assuming the colonies/sites remained spatially static and recognizing there is climatic variation
across the periods (particularly the 1958 to 1978 period), this appears to be relatively stable as
evidenced by the small net change in nonwetland colonies/sites since 1932 (149 versus 158).

b. Flood damage reductions projects have reduced the flood frequency and duration in the
study area. The central issue is whether these changes, combined with the effects created by
implementation of the Yazoo Backwater Area Reformulation Project, adversely affect or
jeopardize the survival and recovery of the pondberry species. The Corps BA includes data that
89.6 percent of the known pondberry colonies/sites occur outside the 5 percent backwater flood
and that with implementation of the project, this percentage would be 91.2 percent, an
extremely small incremental change by any standard. The percentage since 1932 has ranged
from 85.1 t0 97.7. The with-project duration effect is almost exactly in the middle of the range
over the last 75 years (6.1 percent higher than the minimum and 6.5 percent lower than the
maximum).

73. Page 54, last paragraph, second sentence. The statement is not correct. The Corps has
never stated or concluded that pondberry is “. . . established and maintained exclusively by
rainfall and ponding of precipitation in local depressions . . .” to the exclusion of overbank
flooding. A more accurate statement of the Corps position would be, because 90 percent of the
colonies/sites in DNF are above the 5 percent duration backwater flood elevation and there is no
statistical association between overbank flood frequency and pondberry number of stems,
backwater flooding cannot be the primary source of hydrology that sustains pondberry in DNF.
Backwater flooding likely is a supplemental source of hydrology at some sites. Backwater
flooding is an important source of water for 189,000 acres of wetlands in the backwater area,
including roughly two-thirds of DNF. The majority (~90 percent) of the pondberry colonies are
found outside of the 5 percent duration wetlands as defined by backwater flooding, and over

50 percent of the known colonies are above the 2-year overbank flood frequency (i.e., do not
meet the “. . . in most years . . .” criterion).
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74. Page 54, last paragraph, sixth sentence. The historical duration analysis will be included in
the Yazoo Backwater Area Reformulation Report and Final Supplemental Environmental Impact
Statement.

75. Page 54, last paragraph, seventh sentence. There are various ways of estimating wetland
extent and source of hydrology. The Corps analysis used FEAT to estimate the 5 percent
backwater flood duration and used these data in conjunction with the EPA/Corps developed
hydrogeomorphic methodology to estimate wetland functional value. As stated in the Wetland
Appendix provided to your agency in July 2005, there are an estimated 189,000 acres of
wetlands in the project area as defined by backwater flooding. The Corps position, based on the
information in the BA, historical duration data provided your agency during formal consultation,
and additional information provided in these comments, is that there is little association between
the occurrence and characteristics of pondberry with backwater flooding (i.e., 5 percent
backwater flood duration), and therefore, it is not a sustaining source of wetland hydrology for
pondberry survival and recovery. There are substantial data to support this position.

76. Page 55, first paragraph, last sentence. A large body of site-specific evidence on pondberry
and hydrology has been provided to your agency that indicate that pondberry colonies/sites are
not, and apparently have not been, associated for 50 to 75 years with areas possessing wetland
hydrology defined by overbank flood frequency or duration. The BO only concludes that
backwater cannot be excluded. The central issue is whether project effects on flood frequency
and duration will impact pondberry. To cause impacts, pondberry must be related or have an
association with overbank flooding or backwater duration. The best available project-specific
data indicate that only 10 percent of known colonies/sites occur in wetlands defined by
backwater flooding and that no more than 15 percent have occurred in these areas since 1932.
Our data, both modeled and the jurisdictional determinations, indicate that few colonies/sites
exist in wetland areas. The Corps suggests a careful review of the jurisdictional determination
data before concluding that backwater flooding is critical for pondberry.

77. Page 57, fourth paragraph, second sentence. The 1991 sites are not the same sites used in
2000 and 2005.

78. Page 58, first paragraph, first and second sentences. The statement, “. . . which included
the previously 44 profiled sites . . .,” is not a true statement. The 1991 sites were not marked.
Some of the sites likely are the same, but the exact number of 1991 sites used in the 2000 and
2005 analysis cannot be determined. Consequently, any statements or conclusions drawn about
changing accounts based on this statement are unfounded.

79. Page 58, last paragraph, quotation. The issue is not whether FWS agrees that locations are
depressional. The issue is whether the data indicate that pondberry locations have hydrology
based on backwater flooding. While the Corps maintains that the microgeography of pondberry
sites supports the conclusion that water is retained in those sites (i.e., that they serve as
depression), this is a minor point in relation to the source of that water.
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80. Page 60, first full paragraph. See comment 79. Also, the BO includes considerable
discussion to establish the fact that pondberry is an obligate wetland species (pages 41

through 44). The jurisdictional determinations on the 2000 and 2005 colonies/sites do not
support this (72 percent nonwetlands) nor does the historic (85 to 97 percent nonwetland over the
last 50 to 75 years) and current 5 percent duration backwater flood data (90 percent occur in
nonwetlands). An obligate wetland species requires the requisite wetland hydrology. These data
indicate that 70 percent or more of known colonies/sites do not require wetland hydrology
according to both regulatory field determinations and modeling of backwater flooding. If

14 days duration or saturation is not required to sustain pondberry, then rainfall on depressional
areas, as defined by the Corps, is a reasonable alternate source of hydrology.

81. Page 61, last paragraph. The BO is implying that large depressional areas must be present
to maintain pondberry independent of flooding. This is not consistent with the Corps definition
of localized depressions on page 58 of the BO. It would be unreasonable to expect an
association at a scale defined by a 10-meter (m) digital elevation model (DEM). The BO also
questions the accuracy of defining depression using the 10-m DEM. The BO then states,
“Depression, nevertheless, are capable of storing overbank floodwater, which increases the
hydroperiod relative to the stage duration.” Depressional areas are capable of storing overbank
flooding, but there is no analysis of the frequency of overbank flooding reaching these areas.
Depressional areas are also capable of storing rainwater and local hydrology as well.

82. Page 62, first paragraph, first sentence. The previous paragraph states the accuracy of the
depressional analysis, but then uses these scientifically uncertain data to draw conclusions about
pondberry and landscape level depressions. Can rainfall be considered local hydrology?

83. Page 62, first paragraph, last sentence. This is sheer speculation with no supporting
scientific data. It also reflects a lack of understanding concerning hydrology data. During
periods of “inadequate precipitation,” there will be no overbank flooding to supplement
hydrology. Overbank flooding events are normally associated with periods of heavy
precipitation.

84. Page 62, fourth paragraph, last sentence. A statistical analysis performed by Dr. Magoun
found no significant statistical difference between 2000 and 2005 pondberry numbers based of
flood zone (Attachment 1). See comment 46.

85. Page 64, third, fourth, and fifth paragraphs; page 65, first partial paragraph and second and
third full paragraphs. A statistical analysis performed by Dr. Magoun found no significant

statistical difference between 2000 and 2005 pondberry numbers based on flood zone
(Attachment 1). See comment 46.

86. Page 64, fourth full paragraph. first sentence. Concur with this statement.
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87. Page 64, fourth full paragraph, second sentence. Since the BA was provided, jurisdictional
determinations on 47 of the 49 sampled colonies/sites were made by the Vicksburg District’s
Regulatory Branch. Two of the three colonies/sites that had no aboveground biomass (the BO
concludes were extirpated) were classified as wetlands. Despite possessing wetland hydrology,
these sites had no evidence of any pondberry aboveground biomass. Yes, little overbank
flooding occurred during this 20-year timeframe (1984-2003). However, in 2001,

19 colonies/sites (39 percent) were affected by backwater flooding. This was the most active
year for backwater flooding from 1984-2003. It appears the significant decline occurred in the
timeframe (2000 to 2005) where the most backwater flooding occurred in the 20-year period and
annual rainfall was higher than the 59-year average 3 out of 5 years. In fact, 2001 annual rainfall
was 15.96 inches more, and 2004 annual rainfall was 13.54 inches more than the 59-year average
of 51.6 inches at Rolling Fork, Mississippi. This is not suggesting that overbank flooding and
above normal rainfall are causing a decline in pondberry numbers, but it creates significant
scientific uncertainty about concluding the difference in pondberry numbers between years is a
result of lack of hydrology.

88. Page 64, fourth full paragraph, third sentence. Colony size was not affected by flood
frequency. See comment 46 and Attachment 1.

89. Pages 66 and 67, Study Design. See comment 46 and Attachment 1.

90. Page 67, last partial paragraph, and page 68, first partial paragraph and second and third full
paragraphs.

a. The 2000 survey data represented pondberry colonies in four flood frequency zones--0
to 2 years, 2 to 5 years, 5 to 10 years, and greater than 10 years. The quasi-experimental design
for this field study stratified 49 colonies within 1 of 4 flood zones, and the hypotheses of
interest were evaluated using a one-way analysis of variance (ANOVA). Biological studies
involving count data are always highly variable, as count data follows the Poisson distribution.
Theoretically, this implies that the variance will be linearly related to the mean. Thus, the larger
the counts the larger the variance. Data such as these must be transformed in order to meet the
assumptions of ANOVA and assess the hypotheses of interest. In the original treatment of these
data, the square root transformation was used to stabilize the variances among the experimental
groups. Another such transformation that will stabilize the variance is the common logarithm
transformation, log;o(Y + 1). This transformation was recommended by FWS and is widely
used in the literature, as is the square root transformation.

b. The analysis of the 2000 survey data using the square root transformation could not
reject the null hypothesis of no differences in the mean biological attributes between the flood
zone strata; i.e., the study inferred “one can conclude with a good degree of confidence that
flood frequency does not affect these characteristics, and if these characteristics are a good
measure of the health of the pondberry colonies, then the installation of the pumping station in
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the Yazoo Backwater Area should not have any serious impacts on pondberry colonies.” The
analysis of the attribute number of stems per colony was based on 43 colonies only. The BO
questioned this as their records indicated there should have been 49 colonies. A search of our
records cannot find any reason for the discrepancy, and hence, the new analyses are based on all
49 colonies. Using the recommended FWS transformation, as well as our original square root
transformation, still does not refute the conclusions of the 2000 data report. The following table

below shows the summary of the F-tests for both transformations.

SUMMARY OF F-TEST

2000 SURVEY DATA ONLY
. Common Lo
Characteristics Square Root Transformation Transformatifn

F-Ratio P-Value F-Ratio P-Value
Number of Clumps 0.9645 0.4178 0.9016 0.4478
Number of Stems 1.3078 0.2835 1.4279 0.2471
Number of Dead Stems 1.7072 0.1790 2.7015 0.0567
Number of Females 0.7749 0.5142 0.8464 0.4758
Number Plants Bearing Fruit 0.6182 0.6068 0.6303 0.5993
Stem Height a/ 1.2016 0.3200 1.2016 0.3200
Average Stem Diameter a/ 0.6785 0.5698 0.6785 0.5698

a/ No transformation need for this biological characteristic

91. Page 68, third full paragraph, last partial paragraph: pages 69-71, first and second full

paragraphs.

a. The following is Dr. Magoun’s response to questions on power calculations.

“The power calculations reported in the 2000 report were retrospective power
calculations. Calculating retrospective power at the actual sample size and
estimated effect size is somewhat noninformative and according to some authors,
somewhat controversial [Hoenig and Heisey, 2001]. Retrospective power does
not give any additional information to the significance test, but rather shows the
test in a different perspective. We believe, however, that many studies fail due to
an insufficient sample size needed to detect a meaningful effect size, and that
retrospective power studies provides a basis to better design future studies. As
such, the 2000 survey data was used to estimate the power for a sample of size 49
to detect various effect-sizes. With the sample size of 49, the effect size was
changed to reflect the case where the sum of squares of the hypothesis would be
doubled, tripled, or quadrupled. With these parameters the power of being able to
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detect this new effect size at the given alpha level and sample size was computed
along with the Least Significant Number (LSN) and the power of detecting the
effect size when N = LSN. The following table displays the results of this
analysis for the 2000 survey data.

RETROSPECTIVE AND PROSPECTIVE POWER CALCULATIONS
NOTE: COMMON LOG TRANSFORMATION AND SIGNIFICANCE LEVEL 0.05

i Sigma Effect Power when

Characteristic (RMSE) N Size Power LSN N = LSN
0.06390 | 0220054/ | 154 0.64260

0.09037 | 0.41487 79 0.64251

Clumps 0.28 49 0.11068 | 0.59103 54 0.64203
0.12780 | 0.72992 42 0.64774

021430 | 0357124/ 92 0.64157

0.50504 | 0.98535 50 0.63650

Stems 0.72 49 0.61855 | 0.99932 15 0.64006
0.71424 | 0.99998 15 0.67133

0.11950 | 0215472/ | 158 0.64373

0.16900 | 0.40575 81 0.64357

Females 0.53 49 020698 | 0.57954 55 0.63994
0.23900 | 0.71839 43 0.64870

0.13630 | 0.17278a/ | 204 0.64218

. 0.24435 | 049052 66 0.64003
Fruit 0.69 49 029926 | 0.68080 46 0.64709
034556 | 0.81417 35 0.63810

1.95220 | 0300324/ | 110 0.64144

.y 276083 | 0.56232 57 0.64092
Stem Height 7.2 49 338131 | 0.75670 40 0.64897
3.90440 | 0.87629 31 0.64738

0.03500 | 0.18478a/ | 204 0.64144

. 0.04949 | 0.34279 66 0.64092

Stem Diameter 0.17 49 0.06062 | 0.49657 46 0.64897
0.07000 | 0.63034 35 0.64738

a/ Retrospective Power.

b. “As can be seen from this table, the retrospective power ranges from a low of 0.17278
for stem height to 0.35712 for number of stems. The LSN is the smallest sample size needed to
detect the given effect-size. Notice from the table, for the effect-size to represent orders of
magnitude changes the LSN are approaching the sample size selected for the study, that is, the
49 colonies. Thus, when combining the 2000 and 2005 survey data, the sample sizes of 49 for
each year appears to provide enough replication for reasonable conclusions about the
hypotheses of interest.
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c. “The retrospective power for these tests, as noted in the FWS BO, are not as high as the
power calculations previously reported; however, now that the multiyear data surveys have been
completed and the 2000 data set updated, new power calculations were warranted.”

92. Page 73, third and fourth full paragraphs. The 2000 and 2005 data should have been
transformed. We agree there is a statistically significant decline in the number of pondberry
plants between 2000 and 2005. However, as previously stated, there is no statistically significant
association between flood frequency and the number of stems (see previous comments and
Attachment 1). The cause of the decline has not been established with any degree of certainty.
Also, defining a trend based on two points involves a large degree of uncertainty.

93. Page 74, first full paragraph, seventh and last sentence. See comment 94. The historical
data suggest that greater than 85 percent of the known colonies/sites have had no wetland
hydrology form backwater flooding for the past 50 to 75 years (1932 to 1958). A large degree of
uncertainty is associated with a conclusion that the last 5 years of this period result in significant
decline based on a lack of wetland hydrology. In addition, in 2001, 19 colonies/sites

(39 percent) were affected by backwater flooding. This was the most active year for backwater
flooding from 1984 to 2003. It appears the significant decline occurred in the timeframe (2000
to 2005) where the most backwater flooding occurred in the 20-year period and annual rainfall
was higher than the 59-year average 3 out of S years.

94. Page 74, last paragraph. A pattern of pondberry decline, as a result of severe dieback, and
recovery is clearly illustrated by FWS’ 1993, 1994, and 2006 data at the Colby site. This is a
scientifically credible alternate explanation for the decline on the 49 colonies/sites, particularly
considering that almost 80 percent of the colonies/sites in 2000 had fungal damage. The decline
may simply be the first portion of a larger cycle that has not had enough time to complete.

95. Page 77, first full paragraph. last sentence.

a. These colonies/sites were the least affected by changes in frequency and duration from
past flood damage reduction measures. The only duration period in which they occurred outside
wetlands defined by FEAT was the period 1958 to 1978. Using the logic presented in the BO,
these sites should have contained the largest number of stems in 2000 because they maintained
hydrology closest to “natural conditions.” Sixteen colonies/sites above the 1-year frequency
(33 percent of the colonies/sites) contained more stems than GSRC 56 (0.7-year flood
frequency) and 19 colonies/sites above the 1-year frequency (39 percent) contained more stems
than GSRC 54 (0.8-year flood frequency). The data are contrary to the BO’s conclusions. The
conclusion that these are an important source for potential future growth is based on
2 colonies/sites that were included as part of the 49 colonies/sites.
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b. The BO fails to consider the 12 colonies outside the DNF. These colonies/sites are all
above the 100-year flood plain. These sites are not dependent on wetland hydroperiod sustained
by either overbank flood frequency or duration. This is a critical omission to establishing the
baseline role frequency and duration play in sustaining pondberry. In 2000, 10 of these colonies
had greater pondberry stem numbers than the 2 colonies/sites below the 1-year frequency on the
DNF. Also, 7 of the 12 had increased stem numbers between 2000 and 2005 (5 decreased).
One colony/site (GSRC 52) increased from 219 stems in 2000 to over 16,000 stems in 2005.
These changes demonstrate that factors, independent of any effect from overbank flood
frequency or duration, can produce substantial changes (positive or negative) in pondberry
colonies/sites. The cause(s) of the changes for these colonies/sites and the colonies/sites in the
DNF cannot be concluded with any degree of scientific certainty based on the available data.
These data do suggest that substantial changes in pondberry colonies/sites can occur without
any effect from overbank flood frequency or duration.

96. Page 78, second full paragraph, last sentence. We agree that the historical duration data
indicate a substantial change in duration from past flood damage reduction projects. However,
the largest change, as it relates to the spatial distribution of pondberry colonies/sites, occurred

50 to 75 years ago and duration has been relatively stable since (ranging from 85 to 98 percent of
colonies/sites above the 5 percent duration backwater flood).

97. Page 78, last paragraph, and page 79, first partial paragraph. This is only meaningful if
pondberry is dependent on frequency or duration. The BO has not established this, and Corps
previous analyses and comments on the BO provide significant data analyses that are contrary
the BO conclusions.

98. Page 79, first full paragraph, first sentence. See previous comment. Also, two points do
not make a scientifically defensible trend, and other plausible alternate explanations could
account for the trend (recall that 80 percent of the colonies/sites had fungal damage in 2000).

99. Page 79, last paragraph, first and third sentences. See previous comments concerning a
lack of statistically significant relationship between pondberry and flood frequency. The BO
also fails to consider 12 colonies above the 100-year flood plain. In 2000, 10 of these colonies
had greater pondberry stem numbers than the 2 colonies/sites below the 1-year frequency on the
DNF. Also, 7 of the 12 had increased stem numbers between 2000 and 2005 (5 decreased). This
is a fatal omission to any presumed relationship between flood frequency and pondberry stem
numbers.

100. Page 79, last paragraph, fifth sentence. For this statement to be true, pondberry must be
dependent on backwater flooding hydrology. As previously stated, 85 to 98 percent of the
colonies/sites have not occurred in areas with 5 percent backwater flood duration since 1931, and
only 13 of the colonies sampled in 2000 and 2005 were determined to be wetlands based on the
1987 manual. In addition, 8 of the 13 did not occur within the backwater 2-year flood plain.
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This is not consistent with a plant that requires wetland hydrology for survival. A simple and
obvious explanation is that pondberry occurs mostly in areas without a backwater 5 percent flood
duration because it does not require 5 percent backwater flooding duration, but it is capable of
tolerating the 5 percent backwater flooding duration.

101. Page 80, second full paragraph, first sentence. Seven of 12 colonies/sites located above
the 100-year frequency that the BO failed to consider had increases between 2000 and 2005.

102. Page 80, second full paragraph, third sentence. Even if this assumption holds true, the
period between 2000 and 2005 had the most significant backwater event that reached pondberry
colonies in the DNF in the last 20 years, and 3 of 5 years in this period had annual rainfall
amounts above the 59-year average between 1944 and 2005 (two of which were >13 inches
above the average).

103. Page 80, third full paragraph., first sentence. This sentence seems inconsistent with the
remainder of the BO analysis.

104. Page 81, first full paragraph, second, third, and fourth sentences. It is not appropriate to
recalculate flood frequency on a period that does not reflect a range of conditions, particularly
significant events like the 1973 flood. This is a period where little overbank flooding occurred.
Secondly, the shorter the period of analysis, the larger degree of uncertainty associated with the
estimated frequency. Frequency based on 20 years has a much larger degree of uncertainty than
frequency based on 55 years of record. Any subsequent analysis conclusions based on this
comparison is not valid.

105. Page 82, first full paragraph, first sentence. Per other comments, the Corps believes that
FWS underestimates the role of other factors such as disease. We do not agree that the 2000 to
2005 changes are predictive, but even if FWS is correct in predicting a trend, FWS has not
adequately considered the other factors.

106. Page 82, second full paragraph. A statistically significant relationship based has not been
established. See Appendix 1.

107. Page 82, third full paragraph. The Corps questions FWS’ emphasis on backwater flooding
since the data indicate that colonies/sites above the 1-year frequency contain more plants than
those below. Sixteen colonies/sites above the 1-year frequency (33 percent of the colonies/sites)
contained more stems than GSRC 56 (0.7-year flood frequency), and 19 colonies/sites above the
1-year frequency (39 percent) contained more stems than GSRC 54 (0.8-year flood frequency).
These 2 colonies received substantially more overbank flooding than any other of the

49 colonies/sites between 1984 and 2003. According to the BO’s analysis, pondberry numbers
on these colonies/sites should have substantially greater than any other site in 2000.
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108. Page 83, last paragraph, last sentence. Just because these are the “only” available data
does not give validity to their use. Also, the FWS 1993, 1994 and 2006 data, although spatially
limited, indicate that pondberry is very capable of significant decline and recovery.

109. Page 84, second paragraph, first sentence. See previous comments on pondberry decline
and flood frequency.

110. Pages 84, 85 and 86. The Corps cannot accept FWS’ conclusions about potential effects
on the identified populations based on the significant comments raised concerning FWS
assumptions, use of data, and analysis.

111. Page 86, last paragraph, first sentence. The only statistically significant conclusion that
can be drawn concerning pondberry numbers is that there was a significant decline between 2000
and 2005. The BO does not statistically or otherwise establish the cause of the decline.
Secondly, two points do not constitute a scientifically defensible trend.

112. Page 87, second, third, and fourth full paragraphs. The data presented in the Corps BA,
the historical duration data from 1901 to present, and the jurisdictional determinations suggest
that pondberry does occur on sites without hydrology consistent with an obligate species.
Moreover, if it does require 5 percent duration hydrology, it does not appear that backwater
flooding is a major source.

113. Page 87, fifth full paragraph. See comment 112. Again, the BO relies in large part on the
Corps 2000 and 2005 data sets as the basis for its conclusions about population trends on the
DNF, but according to the BO, these data cannot be used as a basis for evaluating effects to the
DNF population as indicated on page 84.

114. Page 88, first, second, and third paragraphs. Flooding trends and rainfall data at the Colby
site indicate this location suffered decline and fungal damage despite receiving a high level of
hydrology. Annual rainfall between 1989 and 1992 was above the 59-year average each year at
the Colby site. In fact, in 1991, over 70 inches of rain fell and this site was impacted by
significant growing-season flooding (this event affected 80 percent of the sampled colonies). In
addition, 1993 and 1994 were both above the 59-year average. This site experienced above
average rainfall over a 5-year period and the largest overbank flooding event in the last 20 years
prior to the severe dieback that occurred between 1993 and 1994. As such, it seems
inappropriate to conclude that the decline and advance of fungus were related to dryness.

115. Page 90, entire page. This discussion about the reduction in the 5 percent backwater flood
duration since the 1901-1931 period gives the impression that there has to be a gradual decline
and it is now to the point where it will cause severe impacts to pondberry. As previously stated,
the greatest decline occurred between 1932 and 1958 (87 percent of the movement of
colonies/sites occurred). Since 1931, 85 to 98 percent of the known colonies/sites have been
above the 5 percent backwater flood duration.
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116. Page 91, second full paragraph. Given that the data cannot establish any scientifically
defensible cause of the pondberry decline or trend to predict future growth or decline and 9 of
the 11 largest populations in the southeast are on public property, it appears there is no basis to
conclude that the project will appreciably reduce the likelihood of the survival and recovery of
the species.

117. Page 91, third full paragraph, third sentence. There are no historic data on occurrence of
pondberry in wetlands.

118. Page 91, third full paragraph, third sentence. The Corps maintains FWS should not
predict a long-term trend based on the 2000 to 2005 data as discussed in previous comments.

119. Page 92, first partial paragraph. The Corps cannot accept FWS’ conclusions, given the
preceding comments concerning FWS’ assumptions and analysis. In addition to concerns with
the FWS use of detailed data from the 49 sites, FWS should consider the jurisdictional wetland
determinations provided with these comments. The FWS must also consider the

12 colonies/sites (outside of the project impact area) which provide data that supports the Corps
assessment of the needs of pondberry and the potential impacts of reduced backwater flooding.
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CEMVK-OD-FS (1145b)
MEMORANDUM FOR RECORD ' 21 February 2007
SUBJECT: Wetland Delineation - Pondberry Sites in Delta National Forest

1. At the request of Mr. Kent Parrish, CEMVK-PP and Mr. Gary Young, CEMVK-PP-D, a wetland
delineation was performed at known pondberry sites within the Yazoo Backwater Area project area in
the Delta National Forest. Regulatory Branch personnel conducted field work during November 2006.
POC for this document is Dr. Jim Wiseman, 1-5292. Future Regulatory POC’s for pondberry are Mr.
David Lofton, 1-5147, and Mr. Kirk Ross, 1-5369.

2. Methodology used to document the presence or absence of wetlands for a particular sample point can
be found in 1987 Corps of Engineers Wetlands Delineation Manual' and in supplemental guidance
(HQUSACE 1991” and 1992%). In order to be classified as a wetland, a plant community must have
hydrophytic vegetation, occur on hydric soils and grow under a wetland hydrologic regime.

3. Background on Indicator Status: Most wetland plants have been assigned a wetland fidelity indictor _
status based on their estimated probability of occurrence in wetlands.

Status Probability of Occurrence in Wetlands
OBL > 99%

FACW 67 —99%

FAC 33 - 66%

FACU 1-33%

UPL < 1%

The list used by Vicksburg District is the 1988 National List of Plant Species that Occur in Wetlands:
Southeast (Region 2)*. The list was developed, as were all the regional lists, by examining floristic and
ecological texts. Each indicator status was determined by regional experts, but it was not based on
empirical data (Robert Lichvar, personal communication®). The indicator status of pondberry is OBL.

! Environmental Laboratory. 1987. Corps of Engineers Wetlands Delineation Manual, Technical Report Y-87-1, U.S. Army
Engineer Waterways Experiment Station, Vicksburg, MS.

2us. Army Corps of Engineers, Headquarters (HQUSACE). 1991. Questions and Answers on 1987 Manual. Memorandum
dated 7 October 1991. 6 p.

3us. Army Corps of Engineers, Headquarters (HQUSACE). 1992. Clarification and Interpretation of the 1987 Manual.
Memorandum dated 6 March 1992. 5 p.

* Reed, Porter B., Jr. 1988. National List of Plant Species that Occur in Wetlands: Southeast (Region 2). U.S. Department of
Interior. National Ecology Research Center, St. Petersburg, FL. 122p.

* Lichvar, Robert. 2006. Personal Communication. Research Ecologist, Cold Regions Research and Engineering

Laboratory, Hanover, New Hampshire. Responsibility for the wetland plant list was transferred from U.S. Fish and Wildlife
Service to the Corps of Engineers and Mr. Lichvar in 2006,
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4. Results: Attached are maps and completed data sheets for 30 sample sites representing 50 pondberry
populations. In some cases, where popuations were in close proximity and at the same landscape
position, a single data sheet was taken to represent several populations. Each pondberry population had
previously been surveyed, staked and numbered by a consultant and labeled with “GSRC#”. Samples
taken during this study attempted to locate the GSRC stakes. If not, the location was determined using
GPS. See Appendix for a list of sample sites, the results of the Jurisdictional determinations and brief
notes on each sample site. Of the 50 pondberry colonies sampled, 37 (74%) were considered non-
wetland, and 13 (26%) were determined to be wetland. Of the 30 samples, 2Q were not wetland (67%)
and 10 were wetland (33%).

5. Conclusions: It appears that pondberry is incorrectly classified as OBL. There is a review process in
which alternative ratings can be presented. I plan to provide data from this study to the National
Technical Committee for Hydrophytic Vegetation and propose a change in the indicator status of
pondberry.

_ James B. Wiseman, Jr., Ph.D.
-~ Environmental Specialist
Regulatory Branch
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CEMVK-OD-FS (1145b)
MEMORANDUM FOR RECORD 21 February 2007

SUBJECT:  Wetland Delineation - Pondberry Sites in Delta National Forest
Appendix — JD’s by Plot

IBW# | GSRC# | ID | Notes

1 14 NW | on ridge in ridge/swale landscape

2 4 NW | 1 sample for 6 populations since all populations near each other on same ridge

2 5 NW | 1 sample for 6 populations since all populations near each other on same ridge

2 6 NW | 1 sample for 6 populations since all populations near each other on same ridge

2 7 NW | 1 sample for 6 populations since all populations near each other on same ridge

2 8 NW i 1 sample for 6 populations since all populations near each other on same ridge

2 9 NW | 1 sample for 6 populations since all populations near each other on same ridge

3 n/a NW | not a GSRC site but sample taken in swale near IRW#2

4 n/a NW ; not a GSRC site but sample taken on flat at slightly lower elevation than JBW#2

5 15 W__| transitional from ridge to broad slough/swale; appears to define W/NW boundary

5 16 NW | transitional from ridge to broad slough/swale; appears to define W/NW boundary

5 17 NW | transitional from ridge to broad slough/swale; appears to define W/NW boundary

6 1 NW | well defined ridge near open field

7 10 NW | I sample for 4 populations near each other on broad ridge -

7 11 NW | 1 sample for 4 populations near each other on broad ridge

7 12 NW | 1 sample for 4 populations near each other on broad ridge

7 13 NW | 1 sample for 4 populations near each other on broad ridge

8 21 W | transitional area

9 20 NW | ridge adjacent to slough

10 3 NW | ridge near large wet area to the south

11 2 W __| near head of small swale; transitional

12 36 NW | beginning of ridge near large slough

13a 37 NW | beginning of ridge near large slough; research study area nearby

13a 38 NW | beginning of ridge near large slough; research study area nearby

13b 29 NW | broad flat; sample taken between GSRC 29 and 29A (29A located by GPS, stake not found)
i3b 29A NW | broad flat; sample taken between GSRC 29 and 29A (29A located by GPS, stake not found)
14 30 W | vegetation shift from 13b

15 31 NW | possible candidate for resampling in spring; transitional

15 31A - | NW | possible candidate for resampling in spring; transitional

16 28 - NW | small ridge higher than surrounding area

17 27 NW | marked by Forest Service as sensitive plant area

18 22 W | possible perched water table

18 23 W possible perched water table

13 24 W | possible perched water table

18 25 W | possible perched water table

19 26 NW ! ridge adjacent to slough; only sample with non-hydric soil

20 39 NW | transitional area due to vicinity of slough; may need resampling in spring

20 40 NW | transitional area due to vicinity of slough; may need resampling in spring

21 41 NW | transitional area but drainage pattern indicates wetland hydrology

22 42 W | pondberry abundant, vigorous and fruiting

22 43 W__| pondbetry abundant, vigorous and fruiting

23 35 W__ | stake not found, sample point determined by GPS; possible influence of beavers?

24 32 NW | sample taken ncar GSRC#33; stake 32 not found; area marked with sign by Forest Service
24 33 NW | sample taken near GSRC#33; stake 32 not found; area marked with sign by Forest Service
24 34 NW | sample taken near GSRC#33; stake 32 not found; area marked with si gn by Forest Service




o

25 44 W | low clay flat

26 45 NW | sample taken between GSRC#45 and 46; stake 45 not found

26 46 NW | sample taken between GSRC#45 and 46; stake 45 not found

27 56 W__ | low clay flat; sample near large cypress tree

28 54 W | low clay flat

29 55 NW | adjacent io pipeline

na 18 n/a_| not sampled due to access problems

nfa 19 n/a | not sampled due to access problems

n/a 53 n/a_| not sampled since plot within greentree reservoir with artificial h_ydrology_







DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Mznual)

Do Normal Circumstances exist on the site? @ No. | Community ID:;

Is the site significantly disturbsd (Atypical Sitation)? (= Tramsect ID:

Is the area a potential Probiem Area? Y Plot ID: B 1 2T
(If neadad, explrin on reverse.)

VEGETATIGN

| Fercent Of DOmiimt Species s oo UEL, rm.""'_w O FAL

e

B/ = fouib

S off & e fAC = 4‘*4/«2‘ W‘??

HYDROLOGY
Wetland Hydrology Indicatory
___Recorded Dats (Describe in Remnrits): .
. Steeam, Lake, or Tide Graupe Primary Indicators:
—_ Other Grophs P!/A* —_ Satursted in Upper 12 Inches
___ Mo Recorded Data Availsble “Dral:tieLmMm
—_ Sediment Depoits
. Druinage Patteens in Wetlands
ickd Obsery Secondary Indicsions (2 or mors roquired)
Fieid siioas w%ﬂdlud Channeil?;:l Upper 12 Inches
Depth ‘eter-Stained Leaves
of Suefce Watar: LocalSol Survey Deta
FAC Neutral Test
Depth to Free Water in Pit: Other (Bxcplein in )
Degsth to Sstureied Soif: .
* oncdr E}ﬁﬁg ;f@@'f' M e (e u‘@@‘f’ﬁ




SOILS

Map Unit Namie R
{Series and Phase): D Class:
Field Observations

0.-3

Tmmu.f.qrrhb,uumF e ———— Confirm Mapped Type ?  Yes Mo N
ion: :
Mateix Color Maottls Colocs Texture, Comaiiunl.
Imﬂ&s), Horizon MMM_ KMML_E)_ _mmm Syuctare.gte, |

B %MW

Hydric Soil Indicators:

gmﬁ Elp:pedon Crganig Co: in 8 Layer i W Sﬂilll
c ntent in Surface in . Soilg.
- Sulﬂdn& Odor Regi —_l% Suegklnlg in sl?als
—__Aquic Moisture Regime on Local ist

—_ Conditions Listed on Ncﬁuu{dr;r‘;kic Sollg Lizt

_+Uleyed or Low-Chroma Colors 7 —__ Other (Explain in )
Remarks
WETLAND DETERMINATION

. Circle)

Hydrophytic Vegetation Present? (Circle) | .
gy’fﬂ';‘g}{fg'wlw? ‘ % Is this Sampling Point Within a Wetland? e

Romarks: o, ridee  rn 'aroq? /ﬁ:a!e !awgiﬂ-f*-
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DATA FORRM
ROUTINE WETLAND DETERMINATION
(1987 COR Wetlands Delincation Manual)

s.w radiovs H Fle
fuoi_tevifinem 4} fRC

Project/Site; m 4-9 Date: /{/f/ oL
Applicant/Cvwner: Dd/ cm‘lf:—m___,
Investigator:_/stag _ State; i
Do Normal Circumstances exist on the site? @ No { Community I):
In the site significantly disturbed (Atypical Sitation)? €3 Transect 1D:
Is the area a potential Problem Area? Y Plot ID:
(! needed, explain on reverse.)
VEGETATION _ B
e TR 3 — 7N A
9, -r?‘{ﬂup. ‘ _é_c'
1077 yadhcans i r
11,
4 ﬂr/&p fnqém- ‘55 % 1.
5 Zhon decidln 55 facw |8

8._Yits rofﬁ.njcﬂ&_ AV Fhe

| PErcent of LomInGnt Speties Wt s UBL, FAC W 0f FAG

repe = food

iml %‘FAC—)
) 80’? o CAC = sde

pet Mydlologyy

HYDROLOGY
Wetiand Hydrology Indicators
— Recorded Data (Describe in Rersrke):
—__ Siream, Lake, or Tide Gauge Frimary Indicatons: |
Aerhl Photographs pg A‘ — Saturated in Upper 12 Inches
o Redarad Deta Available — Dy Macks
— s [‘ t D II
—_Drainage Patterns in Wetiands
i Smmm Indicetors (2 or more roquired)
Fleld Observations . Oxidized Root )%fmmh mm Upper 12 Inches
- 0 ] T Water-Stained Leaves
Depth of Surface Watex: _A?Zﬁ__(m) __uLocalNSnil Survey Data
Depth to Free Water in Pit: _%(in.) :m(ﬂmm:ﬁnm)
Depth to Saturated Soil: _&&_ﬁn-)
Remarig:




SOILS

Map Unit Name

($eriﬁaﬂd M): :'_A_,' { 7\[;__;; - 3 Frtd Vieds: ' = Classc
‘ - = Field Observations
| Texonomy (Subgronp): o S S
Profile Descrintion: PMatrix Color Miottie Colors i I Contrast
m Em, {Mungel) Moist) Mﬂ—

0-3 o F-?

%k e;g__,éﬁ m&dﬁ Lllngormresfions
. /o;- ; _%,L'ZV_ /> !Eﬂ.:h é-u Y i™ .5“__

Hydric Soil Indicators:

— Mo _Coneretions - -
i ipedon ___High OrgnnicContentinSurhc erin § Soils
Sulfidic Odor —___ Organic Stresking in Sandy Smlshy .Tdy ' uﬂ
_Aqu:cMoimreRegme LlsulonLoﬂl dric Soils List
Condition LmtedonNmnlg Hy&lc Solls List
_iLleyed or Low-Chmma Colors —__ Other (Explain in Ramorks
Remarks: Ve
WETLAND DETERMINATION
H; hytic Vi (o (Circlo) ‘
Hﬂmwsﬁdmgm‘? . I this Sampling Poimt Within s Wetlnd?

“en [ F‘&c?@, f a’raﬂy—/SMa(&

ﬁ&c @d&ﬁ”e—( f@{@m@ﬁ e ’ﬂﬁ‘d_‘f—gét m
Sheet Cince all = j‘s"‘“’#‘?""? Ve

2oan, O e Q;f@k% Spoe 7z @@.ﬁ

J
Appz'owd by WB&CJ; 3/92
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: DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site:; Nﬂ&? of SSRE o 4 Date: /7/7/c6
Applicant/Ovmner: County;
lnuﬁqh%q.‘“ 21 ): .5;:;,,,@, & [ -F"ﬁw Y > ﬂ, 7555 | State; -
Do Normal Circumstances exist on the aite? @ Community ID:
Is the site snganxﬂcm&ly disturbed (Atypical Siuation)? Yes Trenssct ID:
Is the area a potential Problem Area? Yes Piot ID: ;- k-9
(If needed, explain on reverse.) _
VEGETATION
AT s Stmm TodiEir . |
9,
10,
11,
; 12
5. (L. [rey S%_ Lt |
w fadienss H- _Fhe |1
9. V%"ﬁ potandlols. _H M |
s o A Z f g 16.
| PErCent oF Dominant species that we UBL, FACW o FAT
excluding FAC-). _é/ﬁ = foerY,
Heinarks: —
HYDROLOGY
Recorded Dsta (Describe in Remagks Wetland Hydrology Indicators
«— Aerial Photographs :P%um in Upper 12 Inches
No Redorded Daia Avalissle. /A& e e Miacks
—__ Sediment Depoaits
__ Drainage Patterns in Wetlands
- . ey Indiestons (2 of mors required)
Fleld Qbservetions /l Chmn:ﬁq in Upper 12 Inches
Depth of Sueface Water: Af&  (n) ﬂm@&
Depth to Free Water in Pit: A/A ) — Ot (i o Remerk)
Depth to Ssturzied Soii: &ﬁ _ {in.}
Remarks: .




SOLS

S, not precicel, magped v
ies ; Class:
¢ FieldObae::ians

Tovonomy {Subgroug): i Confirm Mappsd Typs ?  Yes No

Abundapce/Contrast

g2-= logpa/l tgg.fz Lo Loted, L

hdatrix Color Motils Colors Mottle Texture, Oomreum#
(Mungeli Moist) Suwcture.gte, |

S+ lesgs/l 7S48 Sl %JM____

il

Hydric Soil Indicators:

— Histic Bpi _— Organic Content in Surface Layer in Sa
g o
—_— i 0! aim - | i of H ist
- Conditions " Listed on Mationa) Hydric Sofls List
eyed or Low-Chroma Colars —__ Other (Explain in Ramarks)
Remarks:
WETLAND DETERMINATION
Hydrophytic Vegetation Present?  @a2) No (Circle) (Circle)
Hw;ﬁd&ih Pf;ggﬂ? | ~8 ﬂf, I3 this Sampling Point Within & Wetland? No

m;w@ﬁe-é’m m’*a%g/%@@@!& L%eggc@fe.

Rpproved by RQOSNCE
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Msnus])

mewsm_ﬂmﬁmﬂ L5 49

Do Mormsl Circumstances exist on the site?

Is the arsa a potential Problem Area?
(tf needed, oxplain on roverse.)

I8 ¢ho aite sigaificmtly disturbed (Atypical Sicuaticn)?

Yes

?;%

YEGETATION

» 7 _Hes
2. Qoare T _fAc
1Y [mes cinss/Falla S [Ac
“z ecvs %.M
6. Zotvelloflon_cnbonns Lt @
7. '7/141'4? ¢ Cens, _ﬁ)l/ ﬁC—
ai?zg_;ﬁma Soanidevs, A FAcel

1. 7

DominantPiant Species St Indicator |00

oTGmInEE SHes ot are or FAl

/8 = §7.5 %

é £ B FAC or fAca "%J“";W'”/‘&S

EYDROLOGY
Recorded Dets (Describs in Romarks): Wetland Hydrology Indicators
_ _Smanake,orTldeGngge Frimary indicators:
___ Aerial Photographe — Inundsied
~— Other  Satured i Upper 12 lnches
__No Resorded Deta Available p [k — Yamriists
___ Sediment Deposlts
— Drainage Patterns in Wetlands
i ecqvail Secoudery Indiestors (2 o
Field Ob 008 wémzm;% 12 Inches
' i Stained Leay ,
Depth of Surface Watsr: d&é (in) iy s D?in
Depth to Free Water in Pit: NA ) _meeg X
Pogth 4o Sasmrated Soil Al @)
Remarks; F}ﬂl&d‘@wl@w% uaé!/v& a5 al ﬂ_p f ?’g@%az‘r’&%‘m

LT e




SOILS

Map Unit Name

N-%

{Series and Phase): (X Drainage Class:

Field Obgervations
Taxonomy (Subgroup): Confirm Mapped Type ? Yes No
Dty Mattle Colors ~~ Mottle Texture, Concretiond
M Hogizon = (Munsel] Mojst) !Mmen._sl_ Abupdance/Coptrast  Structurg gte, |

_L.a.&#__
s M L?%QKS_ Com oon, pradinam Srbia st

Hydric Soil Indicators:
—Hmlilpnpedan —ﬁ“ﬁmcﬂm ur&oc'hyains Smld.
— Histic Epi — : inS . i
B _Sulﬁdl;{‘,Odor _&mwnghswks& ’ uﬁdy
— ing Conditions :Lﬁmdunﬂiﬁnmll'lydﬁcSoﬂsList
loyed or Low-Chroma Colors ) _ — Other (Explain in Ramarks)
Remarks:
WETLAND DETERMINATION
Hydrophytic Vegetation Present?
&;f.::%m‘ fydrology Prosent? Is this Sampling Point Within a Wetiand?
Remarks :

FAT JoeT ©FF Wpé @iree N
A ee [ SRALE LANNSCAPE.
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DATA FORM
ROUTINE WETLAND DETEZRMINATION

(1987 COE Weatlands Delineation Mannal)
Project/Sita: é«sgc /6 Date:_ 21/1fo fo
Do Normal Circumstances axist on the site? &' N Community H:
Is the sitc significantly disturbed (Atypical Sitnation)? ¥ # | Transect ID;
Is the area a potential Problem Area? Yeso) | Plot ID; s
(If needed, explain on roverse.)

YEGETATION

%_ S BB - /(=T
. 5 .4 8 @&;W@g@bﬁw_

BEYDROLOGY
Wetland Hydrology Indicators
__ Recorded Deta (Doscribe in Romarks): Primary, Indicaoes:
— Stgeam, Lake, oz Tide Gmgc Inundsted
—_ Acxisl Photographs —__ Saturated in Upper 12 Inches
~ Gther — Wates Marks T
— No Resorded Data Availsble __wm
Deposits )
__.m Pattams in Wetlands
. . Secoadsry Indicators (2 Ot Mors roguirad)
Field Observations %md:md E::nnela in Upper 12 Inches
3 (1 Se—— m
Depih of Surface Water: —_ (ia) ___I_acél Soil Su;‘veme
Depth to Free Water in Pit: - () :gﬁwu(gx:ﬁinﬁkmks)
& EK?Q, “’7% S;QJ&




SOILS

Moap Unit Nanie
{Series and Phase); 2o I ___ Drainage Class:
dEy Field Observations
i . Confiitn Mapped Type ?  Yes No .
"~ Matrix Color Motdle Colors Mottle Taxture, Concretions,
(inches) Horigon = (Munsell Mojgt) i Abupdance/Contrast  Stryctyre.ete, |
Q- Z- fe # %Z[
-l gl s(2 (oye ¢/e ﬁﬁ,ﬁ# - _
et L3l Oft fosh-Slle e mel Anbiac~ |
Hydric Soil Indicators:
_gimﬁlmpm " High Otganic C l ‘Layer LSm Soils)
istic Epi ontent i . .
- T SuMidic Odor :mmsmms::‘mwln " % :
- Aquic Moisture Regime — Listed on Local Hydric Soils List 1
_ﬁducins(:mdiﬁm . Listed om Wationsl Hydric Sofls List
“+~Gieyed or Low-Chroma Colors " Other (Explain in Ramarks)
Remarks:
WETLAND DETERMINATION
Hydrophﬂw‘ Vegetation Present? 0
Hydue Softs Praey | S Is this Sampling Point Within 2 Wetland?
Remarks :
- E Lfm%% @;@‘ﬁ\ -%a‘f’@.—
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Regulstory Pondberry Samples - Novaimber 2005 - JBVS-11




DATA POBM
ROUTINE, WETLAND DETERMINATION
(1987 COB Wetlands Dolincetion Mannal)

Project/Site;  &520 /

Applicant/Ovmer:  Dats

Investigator: 47223 u’ 'fé-::fp.e Can 7 o ZTEe

Do Normal Cmmm%nmegﬁ‘g " @ Commun;gm

Is the site significantly disturbed (Atypi ituation ‘,[" Transect

Is the area a potential Problem Area? Plot ID: %

(If needed, expiain on reverse.)
VEGETATION _

_vqmmmb: P Species . _. Strabug Indicainr |
0.~ vachlcas. A e

1. f/ﬁﬁtm -
oo _ten ffé&_ﬁaﬁf@g

HE aie L2AL, . FALUW Of FAC

' Em FAC). _
' FRc 6/9 = -.51-%#‘—‘/
HYDROLOGY
__Recorded Data (Describe in Remarks):
— Stream, Lake, or Tide Gauge
— ggial Photographs
L
_ NoReweapuaaviatte  H %
Field Observations ? &“&'&“&“ﬁ%« 12 Inches
Depth of Surface Water: ——_(in) _rm Soil sunL“Bm
g\\,‘gﬂ( ~ FAC Newkral Teot
Depth to Froe Water in Pit: S . __ Other (Explain in Remarks)
Depth o Saturaced Soil: (in)
Remarks:




SOILS

Map Unit Namie 4
{Series and Phase): Zf&'?lﬁ Vel b [ Pam ot Drainage Class:
/ 44 Field Observations
 Taxesomy (Subg rowp): - . Confirm Mapped Type ? Yes No

Erofilg Degerintion:
Matrix Color Mottle Colors

Qﬁ—-—-——-@#ﬁ&#&—w

%Hmmmwg_mmm__

2 fo #é.;/l zgﬂ [g

Hydric Soil Indicators:

—_ g’;ﬁ?’;}p ___Concretions -
c Epipedon - nghOrganicContﬂnmSwfwu in Sandy Soi
-~ Sulfidic Odor ~ Organic Streaking in Sandy Sofls Y Soily
—__ Aquic Moisture Regime — Listed on Local Hydric Soils List =
. Roducing Coaditions __Limd on National Hydric Soils List
wﬂleyed o¢ Low-Chroma Colors ' o Other (Extplain in Ramarks)
Remarks:
WETLAND DETERMINATION .
i n
Hydrophytic Vegetation Presenﬂ @ (Cr.rcle) (Ciscle)
;‘;‘;ﬁ;‘%ﬁf{,"mﬁ’ resent? Ké & Is this Sampling Point Within a Wetland? |  Yeq”No
h’/g& Hsor pen Jé/ /
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DATA F@ sNATION 3L M

Do Normal Circumstancas exist on the site? g Community ID;
Is the site significantly disturbed (Atypical Situation)? . Transect ID:
Is the area a potential Problem Area? PltlD: - B 7
(If aeadad, explain on reverss.)
VEGETA’E‘I@N
it Blars Snocies n [P i = O — 10

0 () foesppite M Hcw)
10_{/, @-f’mﬁhg/'a WY MAc

11.'77@-.&@«« A e

12.
13,

TErCEIL 01 MNDSNT SPoCing

(exetud . FAC). Care LXEE. FALW af FALU ﬁ ///
' JRe &fit= §s‘7/’ - 4.»794 4?%497 (miner)

HYDROLOGY

Romard Wetland Hydrology Indicators
P trean, Lake,or Tide Gange ey e e datod
m;whntomhs —__ Saturated in Upper 12 Inches
__NokemedDuaAvnilable A — Wates Mar
___Sediment Deposits
—_ Dezingge Pattesng in Wetlsnds
" . Secondary Indicators (2 or more raquired)
Field Observations %xldimd Root g::mels ia Upper 12 Inches
Depth of Surface Water: p — " Local Soil Survey Data
. FAC Neutrel Test
Depth to Free Water in Pit: —_— i) —__ Cther (Explain in Remarks)
Depth to Saturated Soil: ————.in}
Remarks:




SOLS

Map Unit Nanie

(Secies and Phase). /7=

Class:

-

O-Z

Taxonomy (Suhgglgji —

&wﬂm

vy A
_____ Confirm Mapped Type ? Ye_g__g?

Mairix Color Moitle Colors Mottle Texture,
(Mungell Moist) MMM_ Abundance/Contrast  Structi

(2 52 4/2-— /w

2t

oo Gll dantie oot
M%ﬁﬂw

Hydrie Soil Indicators: .
Histosol ___Conceetions

—__ Histic Epipedon - — High Organic Content in Surface Layes in Sandy Soils
- T Sulfidic Odar " Organic Streaking in Soils
— Aquic Moisturc Regime " Listed on Local Hydric Sofls List
. Reducing Conditions ____ Listed on Nations} Hydric Soils List
_e~Gleyad or Low-Chroma Colors " Other (Explain in Ramarks)
Remarks:
WETLAND DETERMINATION
Bydrophytic Vegetstion Present? (Circle) |
Pyt Sonn Py Proseac? Is this Sampling Poit Within s Wetland? |  Yes¢RioD
Remarks : :_;é 9 M 2
%fms ;%{ o
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DATAFORM

RMINATION

{1967 COE Wetlands Dslincation Manusl)

Projeci/Site: & QIQC Zz/

Applicont/Cwner:

Inmum

/ﬂl‘bﬁmﬂ” P ?gg%,_dﬁw

Do Normal Circumstances exist on the site?

Is the aiea a potential Problem Area?
(If neaded, cxplsin ob revarse,)

Is the site significantly disturbed (Atypical Situation)?

%

VEGETATION

— Stapm Indicitor_ |

pecies thak gre

JHi, FACW o DAL,
M’/% 7o

. gu&;ul#_ FA!?:-)..

Fac 7/t fY‘/éfs okl /?J.e/c&;_

HYDROLOGY
Recorded Data (Describe in Remarks): Wetlund “"’”"c"’m"m' "
_ o m Lake, or Tide Gauge Primery Indi
_Aem!l’hw_ /Ff Vs’ummdinUppermInelm
—_NoRecorded Dats Available A Dt Ly
_— t Deprosits
= Puttms in Wetlends
. . smw Indicators (2 or more required)
Field Observations M’ W icgmmumva 12 Tmches
Depth of Surface Water: (in.) " Lacal scﬂ Survey Data
Depth to Pres Waser i Pit: —_— (i) Eﬁg (Expluizﬁkemﬁks)
Diopis b Setussted Soil: _[Q_(m
Rewwts: o . bk @ fo




SOILS

Map Unit Nais
{Series and Phase): Drainage Class:

' Field Obaﬂ'vat!ons
Taxonomy (Subgroup):

e :_‘?:_-._l e ConﬁmWType? Ye' No

e ———

ion:
Depth Matrix Color Mottle Colors Mottle Texture, ions,

O-Z Logn tfa
2+ Loope &fl 7x5 % % MMW

Hydric Soil Indicaiors:
___Histosol ___Concretions
___ Histic Epipedoa - ___High Organic Content in Surface in Sandy Soi
- Suifidic Odor —_Organic Streaking in Sandy Soils
Aqu!c Moisture Regime ' _—__Listed on Local Hydric Soils List
cing Coaditions —_Listed on National Hydric Soils List
eyed or Low-Chroma Colors o Othu'(Exphin in Ramarks)
Remarks
WETLAND DETERMINATION
. . . ' Circle)
Hydrophytic Vegetation Present? No (Circle) (
g;;‘ﬁ‘:"sg{:‘l?‘“”,g'mﬂ ' No I this Sampling Point Within @ Wetland?

@Nu
;ﬁ’/gggi;;’jf /@ JJM% /U"j 5‘%&'

/mf.@ﬁ’?‘w

Approved by ITQUEN:E /92







ROUTINE WETLAND DETERMINATION
(1987 COB Wetlands Dilinostion Matual)

Project/Site:

Applicant/Owmer: 73/~

Investigator: Wﬁ?ﬁ;‘rnw’ s _, , FRE AT

Do Normal Circumstances exist on the sits?

Is the area a potential Problem Area?
(if needad, explain on reverss.)

13 the site significantly disturbed (Atypical Situation)

VEGE’E‘A’E‘I@N

Trpininant PInt Specie) Stratom Indtcator |
9,

Fic - s/8 = Segpecy /%:%/o%

HYDROLOGY
Wetiand Hydrology Indicators
___Recorded Data (Describe in Romarks): . indi
Stremn,lee.MTldGGmle i Inundated
— Aeriel Photographs :SmmdiuUpper 12 Inches
___No Recorded Dets Available” /\J/A' ——-D,m L]m’wk'
. Dfm Petoens in Wetlsads
. Sesondery Indicators (2 o¢ more required
Field Obsarvations ,\)/A' \ gmm Chaun:l?inUp)palﬂmhes
Degth of Surface Water: —eeen i) —_ Laoal Soil Survey Data
Depth to Free Water i Pit: —_— (n) : m%ﬂfnm)
Depth to Satursted Soil: —_— . {in)
Remarks:




SOILS

Mag Unit Name
{Series and Phage): Drainage Class:
Pield Observations
‘Taxonomy (Subgroup): ) Confirm Mapped Type ? Yes No

Hydric Soil Indicstors:
___ Histosol . _CMms
___ Histic Epipedon - __High Crganic Content in Surface Layes in Sandy Soils
-~ Sulfidic Odor ~ Orgenic S in Sandy Soils
" Aquic Moisture Regime " Listed on Loca! Hydric Soils List
__ Bedicing Conditions - ___ Listed on Nati Hydric Soils List
_ &Bféyed or Low-Chroma Colors —_ Other (Explain in Ramarks)
Remarks:
. WETLAND DETERMIPIATION
. . . Circle)
Hydrophytic Vegetetion Pregent? (Circle) (
gmgmymﬂ ' %‘% s this Sampling Point Within & Wetland? Yes@
Remarks :
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DATA FORM

D GETERMINATION

(1957 COE Wethands Delincsiion Manwal)

Project/Site: ééﬂc = Date: ///:s%:*é :
Applicant/Cvmer; s ,zanlﬁ —ca e County; ﬂd%
Investigator: /1).&- Eﬁﬂg,@} L = L = A s
Do Normal Cm&sﬁ?hl:d? the s;le? @% Community ID: .
Is the site significantly Atypical Sitation)? Transect ID:
Is the area a potential Problem Area? Yes@ Plot ID: S:ZE 76
(If needed, cxplain on roverss.)
YEGETATION B
Domingut Plat § e —
5l phnd?hoe =

0T redrars gl .

 BTe CIREL, AL oF AL

/o//fo = /oo

Recordod Data (Describe in Remarks): Wetiand Hydrology Indicators
T ___Stseam, Lake, of Tido Gauge I
_ —_ Ssturated in Upper 12 Inches
__ Mo Recorded Date Available A/ &— :D&.&ﬂ'm
—.. Sediment Deposits
___ Drainase Pattarng in Wetlands
ield Observadh Secondary Indicators (2 or more required)
reuo o /J/Af — Outidized Root Channels in Upper 12 Inches
Depth of Surfiace Witer: (in.) — Wua}ss‘mined Lea;:m
Diegith to Fres Water in Pit: i) :FAC Wﬁ )
Dipith i Setweatad Solf: (in.)
Remarks:




SQILS

Hogigon = (Munsoll Moist)

Map Unit Mamie
(Series and Phage); Drainage Class:

_ ' Pield Observations
Taxonomy (Subgroup): . Coniirm Mapped Type? Yes No |
Profile Description: .
Depth Matrix Color Mottie Colors Mottle Texture, ons,
{incheg)

Hydric Soil Indicators:
___Histosol —Concretions
—_ Histic Epipeden - ___High Organic Content in Surface. in Sandy Soils}
- ___ Sulfidic Odor -~ Organic suuu%sm;y Soils
—__ Aquic Moisture Regime _Listodonl.ocal c Soils List
Reducing Coaditions — Listed o National Hyt&nc Soils List
_ﬁey’ed or Low-Chroma Colors —__ Other (Explain in Ramarks)
Remarks:
WETLAND DETERMINATION
- Circle)
Hydrophytic Vegetation Present? Circle) ¢ pidl
Hy e Sote poogy groseat? - (Mo I this Sampling Point Within a Wetland? | Yes{ho )|
Remarks :
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Msnual)

Date:_///3 fo Lo
County: /7

D¢ Normal Circumstances exist oa the site?

4 :ﬂga. péf‘% és Igt""
5. &, /;é‘se/w'gyj@ éé__ﬁ__,_c_it/
6_(7; f@!?«ﬁa—s H _ﬂ_é_
7. —7/4/23«& : IL/ gé‘——

7 rodimans AV FAc

Community ID:
Is the site significantly dismrbed (Atypical Situation)? —% Transect ID:
I: the ::'aa a potential Problem Alsea?p PlotID: - @/
(if needed, explain on roverse.) .
YEGETATION ~ L
9 fels T paeag|

exelnding FACS),

mmm %'/amf:)

FAC. A8 — irshls ._Mﬂm/,g Z

HYDROLOGY

Weiland Hydrology Indicators

___Resorded Data (Describe in Romarks): 1 Hydrology Ln

___Siream, Lake, or Tide Gauge Primary Indicators N evacaied
MM”"‘""W"“ " Saturated in Upper 12 Inches

__ NoReiorded Dan Availsble. ,e//ﬁ' — Joaee Marics

Field Observations mm &“m%% 12 Inches
Depth of Surface Water: ——(in) ﬂmmn?.@
Depth to Free Waser in Pit: A/ Al () E%Wmﬁﬁm}
Depth to Saturated Soli: —finj §

ng»m' tn Wetlends

e o spprtend o el clogh




SOILS

Map Usit Name
{Series and Phage): Drainage Class:
Field Obwvaﬁons
 Taxonomy (Subgroug);___ . Conflm Mapped Type? YesNo |
Profile Dessription:
Depth Matrix Color Mottle Colors Texture, retions,
(inches) Horizon = (Mungeil Moist) Mm_ug_)_ &mmm S
o-2 fe 2€- 4/z-
2 /2, 95 &/ [ %ﬂ%
Hydric Soil Indicaiors:
Hlms%} tpod — Concretions Co
Histic Epipedon - —__ High Organic Content in Surface’ in Sandy Soi
- Sulfidic Odor — Organic Strezking in Sandy Soils dT
_ Aquic Moisture Regime ___ Listed on Local Hydric Soils List
—_ Reducing Conditions . __Listed on National Hydric Soils List
_ueléyed or Low-Chroma Colors — Other (Explain in Ramatks)
Remarks:
WETLAND DETERMINATION
Hydrophytic Vegetation Present? o (Ciréle) (Circle)
g&“ﬂ%ﬁ‘i‘m Pressat? No Is this Sampling Point Within a Wetland? @o
Remarks :
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DATAFORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delinestion Manual)

Date:

f///#éac«
L,
He, 7

County:
State;

Do Normal Circumstances exist on the site? Community 1D; @J[ Z-
Is the sits significantly disharbsd (Atypical Simation)? J Tramsect ID;
Ia the area a potential Problem Area? Ya Piot ID:
(If needed, explein on reverss.)
GETATION .
VE—'—_ . - 1 mmwim e — Stuplm fdinr
94«/&&7 - R
10,
1L,
12.
13,
14,
WA 1,
8. g:}’ Jids W Aac |
; BT FIH&"E@%&“’MM FACW or FAL
(excuding FAC). 5% = (xFL.
fac off
HYDROLOGY
Wetland Hydrology Indicators
Recorded Data (Describe in Remarks): . .
e D o ot or Tide Gange Primary Indicatons: |
— Actial Photographs - Seturetod In Upper 12 Inches
__No Redardod Daga Availablo N / A —gﬂﬁmﬂ
" Sediment Deposits
— Drainage Patterns in Wetlands
Field Observations / ;( Secondm? indmtm (2 o more mq;i;‘mq 12
Depth of Surface Watss: N (i) m e
FA
Depth to Froe Water in Pit: —{in} " Otr (Boptis i Remarks)
Depth to Saiurated Soki: . {in)
Remarks:




SCILS

Map Unit Nazie
{Series and Phace): . Drainage Class:
Field Observations
| Toconamy (Subgrowmy: Confirm Mapped Type ?  Yes No

Motk Colors Mottie
{inches) kHerizgn  (Mumsell Moisd) | (MupsellMoigt) . Abundance/Contrast

Texture, Concretions|
Snictyre.gtc, |

CENRE A

Hydric Soil Indicators:
- glmElp pedon - Orgmic. Content S‘urf.we Ln. S ;'ioﬂm
i i ___High in yer in
= ___ Sulfidic Odor ___Organic Steaking in Sandy Soils '#V
—__ Aquic Moisture Regime . Listed on Local Soils List
" Listedon N Hydric Soils List
_Pmorm{mmma(hlom " . Other (Explain in Ramarkg)
Remarks:
WETLAND DETERMINATION
Hymm?gm Present? @ %cﬁm (Circle)
Well Present? - -
Fiydric Solle P @m Is this Sampling Point Withis a Wetlond? Yezgrflo
Remarks ;

Approvad by HOUSACE|3/92







DATA FORRM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlsnds Delineation Manusl)

Project/Site:____ & SAC 27 f-}é @/’W ) Date:__¢1//befeter

Appnmﬂm Dl fF
HﬂV@ﬁﬁgM a i :—--—_'?m i

(Efneedad,explnlnonmme)

Do Normai Circumsisnces exist on the site? Yes No
13 the site significantly disturbed (Atypical Situation)? Yes No
Is the area a potential Problem Area? Yes No

VYEGETATION

LIoTiinG: Pa

npecies .

9.

10.

11,

16.
8,
| & eTeails OF LGIinai Specios tmar are Wbl PALY OF FAL =
(zccluding FAC), e /7 = [eoZ
Kemsrks.:
fae B/7
HYDROLOGY
R teg): Wetlend Hydrology Indicators
— _DS?M La& dm;'l‘tde(hg'ge Primary "MM“‘
— Aerial Photographs pfA Z Ssturated in Upper 12 Inches
No Recorded Data Available wm, s
Dsfdﬁhnmt Deposits
_ Deninags Petterns in Wetiaads
. . Secondury Indicators (2 or move required)
Pield Observations ,»Y A; \!ofxwtai o I?hmmk in Upper 12 Inches
, . sier-Stnined Leaves
Depth of Surface Water: i) :m Soil Survey Dass
] _ PAC Nourwel Test
Dapth to Fres Weter in Pit: — (i) —___ Other (Explain in Remaris)
Diepth 0 Sstnratod Soil: —_ i)
Remexlcs:




SOILS

Uit Megie
?gﬁes and Phass):

Dirainage Class;
Field Obsegvations
_ __Confirm Mapped Type? Yes No__

Matrix Color Moitle Colors Mottlc Texture, ons,
Hydric Soil Indicators:
gms%lpped %mmm Content in Surfac Layé Sandy So
istic Epipedon ic e in y Soi
- ___ Sulfidic Odor L Streaking in Sandy Soils u’H
—__ Aguic Moisture Regime ___Listed on Locat Hydric Soils List
_Eyucmg Conditions —_ Listed on National Hydele Soils List
_-Gleyed or Low-Chroma Colors —_ Other (Explain in Ramarks)
Remarks:
WETLAND DETERMINATION
Voo - Circle}
Hydrophytic Vegetation Preacat? (Yoo No(Circle) (
Wetland Hydrology Present? 7TE . i 7
B oy 7 1 this Sempling Point Within 8 Wetland? Y
Remarks :
Approved by HOUBACE 3792
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DATA BORPA
ROUTINE WETLAND DETERMINATIC T
(1987 COE Wetlands Delinestion wb wel e

Pm;ecﬂ@it@_é%@(:, 'Zg 9"‘ WA'/ Date; /42% :2

Applicant/Owmner: , & County;
Investigator:_ /42774 AJ/ ezl ] Mool e Stoie:

Do Normal Clrcumstances exist on the site?
ig the sits significanily diswurbed (Atypical Situstion)?
1 the aren 8 potentin] Problem Ares?

(If nesded, axpiain on reverse.)

Community w@_ﬁ /:%g?}
Transect Iy; 2

Plot TD:

VEGETATION

L85 T B T

9.;6.-_:_@& Jﬁ‘ﬁ HAC

wﬁmﬁm OBI; FAC of FAC 9’9" L2 ?
'ﬁm.r‘

Fae </9

HYEROLOGY
\ Wetlend Hydrology Indicators
—.. Recorded Data (Describe in Romacks): .
ed ! i ) Primery Iadicators:
— Aerial Photographs —__ Satureted in Upper 12 Inches
' Other , " Water Macks
___ Mo Resorded Dein Available A/ﬁt- " Drift Lines
—_ Sediment Deposits
—— Drainage Patierns in Wetlands
Secondary Indicators (2 or move required)
Field Observations A/A’ %xidlzed Reot Chennels in Upper 12 Inches
o — Wator-Stained Leaves
Depth of Surface Wakes: —(in) __%rc.lns‘,n Su‘?gy Data
i —_ eutral Test
Depth to Free Water in Pit: —_—{in) T Other (Bxplain in Remarks)
Dispih to Satureted Seil: ———{in) '
Rempgie:




SOILS

Meap Unit Narie
(Series and Phage): Drainage Class:
’ Field Obgesvations
| Texonomy (Su!:gr_ﬁg;_;_‘,i;z_ e - Coufirm Mappe@pe ? Yes No
Mistrhx Color Mottle Colors

Hydric Soil Indicators:

— Histosol
T Histic Epipedon " High Organic Content in Surfige Layer in sﬁny Soiid
- ___ Sulfidic Odo —. Organic Streaking in Sandy Soils
—_ Aquic Moisture Regime . Listed on Local Hydric Soils Liet
— Reducing Coaditions _Liﬂsdoal\!mma{ Hydric Soils Lis
eyed or Low-Chroma Colors — Other (Bxplain i Remarks)
Remarks:
WETLAND DETERMINATION
Hydrophytic Vegetation Present? (Girclc)
e S rolagy Dressit - Is this Sampliog Point Within  Wetland? .
Remarks :
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DATA FORR
ROUTINE WETLAND DETERMINATION
(1987 COEB Wetlnds Delinestion Manual)

Do Normal Circumstances exisi on the site? ,

Is the skis significently disanbed (Atypical Shmation)? -

Is thte area & potential Problem Ares?
(If needed, euplsin on reverse.)

VYEGETATION

8. M%cajge'ﬁe.. wi/ fAc e

3

.ZWMW@L 3/8:/ %
| [AC B/B  prrdete rosvble figdhole

Y DROLOGY
_ Recorded Dais (Describs fn Bemarks): wg‘mmmd,yﬁydmmlm"wm oo
— Stveam, Lake, or Tide Conge
—_ Acrial Photographa _Ksmmdin‘l]pperlﬂmhes jox
Mo Resorded Dats Aveilable m;_m
" Sediment Deposits
—_ Drainago Patterns in Wetlands
el Secondury Indicsiors (2 OF TOTS Foquired)
Observations %xuized chmm Upper 12 Inches
! , miersStained Leaves
Depth of Surface Water: —_ i) %rél F,?.,n Survey Data
Depth to Free Waier in Pit: — {im) T Okher w&gkm&)
Dapth to Seurated Soil: 2 _m)
Resarks:




SOILS

Map Unit Nanie
(Sexies and Phase); Dralnage Class:
Field Observations
— Confim Mapped Type 7 Yes No i
S IORANG L [SLECER, Mm Colm. Mm COIO{S Texm han#
(inches) |Hogizon = (Munsell Molg)  (Munsel) Moist) . Abupdance/Contrast  Strugtursete, |
03 fose. B L
g = faﬁ fé £ g
&+ (2ot s/i Z%’ élﬁ M
Hydric Soil Indicators:
— e e S Conent i Ssfce Loy Sy
istic m oi
- Sulfidic Odor :% in Sandy Soils “'1
— Aquic Moisture Regime —_Listed on Local ic Soils List
_ Conditions —__ Liziad on M Hydric Soils List
eyed or Low-Chroma Colors ___ Cifer (Explain in Ramarks)
Remarks:
WETLAND DETERMINATION
: | (dircte)
Hydrophytic Vegetation Present?
gw&ﬁmmﬂ ' I this Sampling Point Within » Wetland? No

Remarks :

Approvad by HQUSRC
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DATA FORM
ROUTINE WETLAND DETERRMINATION
{1987 COE Wetlsnds Dslinsation Marual)

21A

Do Nommal Circumstances exisi on the site?

I the siie oignificnly dlsturbed (Aiypical Simssion)? —Ves &

Is the area & potential Problem Arca?
(If needed, explain on reverse.)
VEGETATION S
DomipsntPlent Seecics Sty Indicator. Cnehat PN S Sy, ek
Ll fou)_onts = fiewl 9.% AL _Fac
7 facdd |10 bo—" 41/1/ fAc
e B¢ 11./6”50&—1"/? M fAe
*-—1.7.—-’ ﬂc__ 12. . i
% @Q‘J 13, i
2o o8 %
Fesd |1
’ ﬁ £ |16
Iy . 7
Fac S// // ff)a@cfm £
HYDROLOGY '
Rocorded D ibe . Wetland Hydsology Indicators
N ek, o Tid G iy Infimtrs |
_Mﬂw " Saturated in Upper 12 Inches
___ Mo Redorded Dete Availsbie — Dvater Madks
__ Sediment Deposits
—— Druinage Patterns in Wetlands
. . Secoadary Indi 2 pirsd
Field Observations : __omw nsmff ci;‘?.n".’;é?m Up)f:er 12 Inches
Depth of Surface Water: —_—in) :&?&m va?m
Depth to Free Water in Pit: S (3 _ &%’Mﬁmy
Denth to Seturmied Seil: —_— (in)
Remayls: /Qp e éé_ M Jmﬁw ?@p/ Fe QWA;
- %f&’ @_’ G‘p




i Class:
Field Obgervations

) Confirm Mapped Type?  Yes No
i Rottls Colors Mottle
(inches) Horizen — (Munsoll Mois) .  (Muggoll Mol#)  Abwdance/Contrast

Hydric Seil Indicators:

___Histoeol __ Concretions ' |

—__ Histic Epipedon - — High Organic Content in Surface Lnyarm Soi
= Sulfidic Odor . __OrglnicsueekinngandySnﬂs !
__ Aquic Moisture Regime —— Listed on Local Hydric Soils List
Conditions _ Lizted on Nationel Hydric Sofla Lint
eyed or Low-Chrome Colors . Other (Explain i Ramarics)
Remarks:
WETLAND DETERMINATIORN
Hydrophytic Vegetation Present?

(Circle)
I this Sampling Point Within s Wetlsnd? Vi @7

Remarks : /@;wééz M JﬁM? @r— %g%

Wetland Hydrology Pressnt?
Hydsic Soils Present?

Approved by KQUSH 3792










4.

3.
g,
7.
8.

DATA FORM

ROUTINE WETLAND DETERRIMNATION
(1987 COE Wetlands Delineation Manuel)

Apphcani:!Owna"

!nveaugamr

Dﬁ%
- C N
<] State: Py =3

Do Normel Circumstances exist on the site?
I the sfio significently disharbed (Atypical Situation)?
Is the avea » potweatial Problem Ares?

{If noeded, enplain on reverse.)

Community H)@ i , 2
Transect [D:
PlotID:

VEGETATION

Seereds I Fac m

Zﬁé‘a £t Fac |

s g & jre M/ yZ o L

TErCont TTILTERTIL Spocies thas are L F o FAL

a8 = /o7

awrned Lo ptoiro

454 fac s/B

HYDRGLOGY
__ Recorded Deta (Dsecribe ia Remasiss): Vi gy Indiosiors
oo Streem, Lake, or Tide Gange Inundated
__ Acrial Photographs —_ Saturated in U
~ Ssturs pper 12 Inches
Recorded Date Available —__ Drift Lines
— Sediment Deposits
—_Dreinage Patterns in Wetlands
. . S@umdsfy Indicators (2 ©F 50T required)
Ficld Observations — w &::mtels in Upper 12 Inches
. ater-Stained VES
Depth of Surfoce Wates: _ . in} _ %:?N&(Lgﬁny Data
_ - cutral Test
Depth to Free Water in Pix: —_— . {in) —__ Other {Explein in Remarks)
Degpiia 1o Satucaded Soil: — ()
Remarks:




SOILS

Map Unit Namie
{Series and Phage):

Drainage Class:

Foy. .1

Taxgnomy (Subigroun)
Melimiial.

Ficld Observations

= CWMWW? Yea Mo

gextme, Concretions,
Sitructare gfc, |

Hydric Soil Indicators:

___Histogol

Hydric Soils Frogem?

Histic Epiped "‘mghog'ium in Surface Layer in Sardy Soild
c Epipedon tent i
—__ Sulfidic Odor —__ Organic Streaking in Seils "
— Aquic Moisture Regime — Listed on Local Hydric Soils List
___ Reducing Conditions —_Listed on Metione! Hydric Soils List
_LBeyed or Low-Chroma Colors ___ Othex (Buplain in Remarks)
Remarks:
WETLAND DETERMINATION
H; v jon Present? (Glircle)
S s e

1 tiis Sampling Point Within s Wetland? Y. @

Remerks :

hpproved by WQUERCE|3/92







DATA FORRL
ROUTINE WETLAND DETERMINATION
(1987 COR Vstilonds Dlimeation Manual)

Project/Site___ (o522 27 Date;_ 1/ It for lo
Agpplicsnt/Owner: o DA~ — County: cosemrce;
Investigator:sr@das _?_!"_iné-ﬁg“'-'{@ { Iz , - State:_g7<
Do Normal Circumstances exist o& the sicﬁ? Community ID:
I3 the site significantly disturbed (Atypical Situstion)? Transect ID:
Is the erea a poteatial Problem Area? PltID: - m
{if nesdad, cxplain on roverse.) _
9, 7@2:/:'&(. ¥ LV e
IO-M 2 e |
11,
12,
13. -
14,
15,
& ety ' f=if vl n H @ < |16
 FeTceiic OF OmIRENt Soecies ol aie UDL, FALW mFAL
(cucluding FAC). | rofo = [o0R )
HYDROLGGY
Wetiand Hydrology Indicators
Recorded Detn (Describz in Rompris) s . "
T __ Stream, Lake, or Tide Gauge Primary Indicators:
— heric] Photogsaphe " Satursted In Upper 12 Inches
Wo Redorded Datn Available | /A — Bt Madks
. Sediment Deposits
. Desingge Petterns ia Wetlsndo
. . Secondsry Indicators (2 or more required)
Field Obsccvetions ﬁl/ A ) Galdind oot Chatasls U pper 12 Incos
LA™ R~y
Dispths 0 Fros Wades in i (in) — Ootoe (ot o Remarks)
Depth to Satursted Soil: . f{in.}
Remarks:




SOILS

Map Unit Nemie A
(Sertes end Phass): Drainsge Class:
Field Observations
D e sm————— Confirm Mapped Type? _Yes No .
2rofils Degocintion: | .
Dep . v Texture COnerﬂ.,n,,

Hydric Soil Indicators:
- glsﬁns%l ped _ %oghgm C Surfece Layey in Sandy Soils|
___ Histic Epipedon - ___Hi ic Content in ] in ly Soi
- T Sulfidic Odor —_ Orgsnic Streaking in Sandy Soils
" Anuic Moisture Regime __LimdoandﬁssmuLm
" Resucing Conditions " Listed on National Hydric Soils List
eyed or Low-Chroma Colors — Other (Bxpiain in Ramarks)
Remerls:
WETLAND DETERMINATION
Hydrophytic Vegeiation Present? @j\ Ciréle) (Circle)
gmgfsmy 1*?ng‘? ﬁ Is this Sampling Point Within a Wetland? Yoy No p
Remerls |

Coshi Pt S - et &y focd

>V/’2a;_,, .










DATA FORRE

ROUTING WETLAND DETRRMINATION a5t
(1967 COE Wetlands Dofincadion Mamal) | - 2737

Projec/Stte:___ o SRC 2,

@«'%.&-{L Z<

Applicont/Cvmes: @kﬁ
Eﬁv@ﬁﬁw 44, i eatimpand « L5

ircumstances exist on e site?
Iz the sits swﬁcmly dizturbed (Atypicst Situation)? l

Is the ares @ potentiol Problem Aree? Y@s@
(If needed, cxplain on reverse.)
VEGET&TH@N
——— Dominan: Fant soecieq . Guwiin indieaior
g ;:wgp- 929( Les ﬁ/ éaca)
10,
i1
12.
13, ]
14,
15.
16.
: r;rcc.al:imc: Ty ANl SPesies Ui are UBL, FACW Of FAC 9/5' ,é:a/

FA(— Z—/ﬁ F{&fgﬁ f@ﬁ%/é Ay&gfo/saj

HYDROLOGY
Weilend Hydralogy Indicaiors
— Recorded Dats (Describe in Remagks): Primlqr Indicaton
— Stream, Lake, or Tide Gange
— Aexiel Photographs mmum 12 Inches
___No RoSorded Data Availsble A)/ﬂc — Doty Linee™
‘ —_ Sodimcat Depositn
Bmimga Putterae in Wetiends
. Secondary Indicstors (2.0r more regquired)
Field Obecrvations _%mdmdk(gbt Channels in Upper 12 Inches
Depth of Sueface Wiksr: i) :;ﬁmﬂm i msT%
) AC Neutrel
Dspith to Fros Water in Pit S - ) :@@% (Exp!ai@@gifﬂ%&m&ﬁksy .
Dapth to Sstueeied Soil: _ﬁ__,@m.)
Remarks:
_ —




SOILS

Map Unit Nams
(Series and Phase); Dralnage Class: -
Field Observations ‘
Taxonomy (Swheron): = ____ Confirm Mapped Type ? Yes No
— =T T S et o ——— 3 == — e L o
Depth ] Color Motﬂ@ Colors
B /o ?ﬁr SZ/ /Q?ﬁ_ 575 %ca{ﬁéimf%%&.
Hydric Soil Indicators:
—_ glsti Elplpedon - (;ﬁg;hcreﬁonsi Content in Surface Sandy Soile!
__ Histic — Orgsnic inS _ in i
- ___ Suifidic Odor —._ Organic Streaking in Sandy Soils
Aquna@ Moisturs Reglme — Ligted om Lossl Hydels Sofls List
imgy Conditions — Lisied on Nat Hydric Soflg List
_L,Gfayed oz Low-Chroma Colors - Other (Expiain in Ramarks)
{Remm:
WETLAND DETERMINATION
; . 7 Cirele}
Hydrophytic Vegetation Present? - (
?{ﬁé‘é‘%ﬁ%ﬁ%ﬁ'ﬂw ' 15 this Sempling Point Within = Wetland? Q No
Remarks ﬁ
é T B @59?%
% Y %}1%7
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DATA FORR
ROUTINE WETLAND DETERMIMNATION
{1987 COE Wetlands Dulincstion Maausl)

Froject/Site: _@@ %

Applmtl@m Edf
pataednd , LDF70

nslzmeen exist on tie site?
Is the sits siguﬁsmﬂy disturbed (Atypical Situation)?
18 the area a potential Problom Ares?

(i€ necded, cplaln on reverse.)

WE@E’H‘A’E‘E@N

sgagm/mwy =S Fhepd P -
712:%!&;34 oV AR |

(eucluding FAC). . - 27 = R

FAC /7
HYDROLOGY
Weilund Hydrology Indicatoss
__ Recorded Dt (Degeriba ip Remwle): icators:
_ Stran, Lak, o Tide Gange ey o
“&&Afm siogroph —_ Swiumted in Upper 12 Inches
__ Mo Redorded Data Avnileisle — i
: —__ Sedimeat Deposits
—_Divinage Petterns in Welleado
. . Secoadery Indicstors (2 o mora requised)
Field Obecvations RS)M Channels in Upper 12 Inches
Depth of Surfacs Water: — ) ‘_ m@ﬂ Smw Daig
. PAC Mol
Drspth to Pres Water in Pl —_—) "_—%f'i‘{% (Expnag@ﬁflimm
Depth o Sstusted Soii finy |
Remarks:




SOILS

Pag Unit Namie
{Serics and Phace): _ Drainage Claas:

Field Observations
Tanonomy (S!zbgnunﬁgﬁ:—:.____

e —— e Confirm Mappsd Type ? Yes No

Hydric Soil Indicators:

gnstos%l inod o Conceetions S i Soila

istic Epipedon - ___ High Organic Content in Surface Sandy
- ___ Sulfidic Odor —__ Orgenic Stresking In Sandy Soils
Aqulc Moisture Regime —__Listed on Local Hydric Soils List
Redueing Coaditions . Listed on National Hydric Soils List

. Gleyed or Low-Chroma Colors T Oiher (E=xplain in Ramarks)

Remarls:
. Circle)

Hydrophytic Vegetatlon Present? ¢
;‘_’{ydne"’;‘c‘dsﬁ{f;‘mﬂl"m‘? ' Is this Sampling Point Within a Wetlend? |  Yes /éo b

Rems: ﬁ:/ﬂ7£ W 719 Q%L







DATA FORRM
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A Review of ithe Statistical Methods Used in the FWS Biological Opinion and
An Analysis of the 2000 — 2005 DNF Data

A. Dale Magoun, Ph.D.
Applied Research and Analysis, Inc.

Introduction. In their Biological Opinion, the U.S. Fish and Wildlife Service (FWS) took
exception to the conclusions about pondberry colonies in the Delta National Forest (DNF) as
they related to a proposed flood control project. The FWS exceptions focused on the lack of
randomization of the pondberry colonies, the study design, the transformations used and the
retrospective power interpretations as presented in the report. This report revisits the 2000
survey report as it relates to the concerns and recommendations of the FWS, and focuses on the
2000 study design, retrospective versus prospective power, the inclusion of the 2005 data for
additional analyses, FWS’s issues pertaining to localized hydrology and colony health, and a
review of the statistical methods used by the FWS to support their {indings in the Biological
Opinion.

Study Design. Observational studies arise in all facets of scientific research. Unlike their
counterpart, observational studies focus on assessing the effects of intervention strategies with
data collected by a sampling plan that may violate some of the underlying concepts of_
randomization, An optimum study is a scientific study, which fixes or controls the experimental
conditions and employs randomization techniques to assign subjects to those conditions. Studies
that employ this type of control are considered to be “cause and effect” experiments. This ability
to control and to randomize permits the researcher to extrapolate of the findings of such a study
to a larger population. However, situations do exist where neither randomization nor physical
control of the experimental conditions can be fully achieved. Experiments with restrictions such
as these rely on quasi-experimental designs in order to study the effects of the experimental
conditions and are called observational studies. One major advantage of an observational study is
practicality in real-world settings. However, when making inferences about the findings of such
a study, caution must be taken and other alternative explanations that could also affect the
outcomes of the experiment must be considered. Inferences from a scientific study may imply
“cause and effect,” however, inferences from an observational study becomes more of “an
association” rather than a “cause and effect.” Observational studies arise in all areas science
including, but not limited to, clinical studies, psychological studies, and environmental studies.

The DNF 2000 survey is a prime example of an observational study in that the pondberry
colonies were not randomly selected, but were selected from known pondberry colonies within
the questioned flood frequency zones. The COE in their Biological Assessment used profile data
as evidence of an association, or for the absence thereof, between reduced flooding and
pondberry colony characteristics that assessed colony health and other related characteristics.
Pondberry colony health was assessed using the attributes of the number of stems per colony, the
number of clumps per colony, the number of females per colony and the number of fruit bearing
plants per colony. It is important to keep focused in our minds that the true experimental
condition, that is, the installation of the pumping station to lessen backwater conditions has not
been implemented; and that any study purporting to assess the effects of this unknown
experimental condition is truly observational and must rely on field data collected using the best
available scientific principles. This study was not designed as a population study within the
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DNF, but was designed only to consider the potential effects of altering the flood frequencies by
the proposed project on the pondberry colonies within the affected areas. The colonies were not
randomly selected. Hence, the study does not represent a scientific study, but an observational
study to evaluate the association of pondberry colonies with flood frequency and to investigate
the effects that reduced flooding may have on pondberry colonies.

The 2000 survey data represented pondberry colonies in four flood frequency zones: 0 to
2 years, 2 to 5 years, 5 to 10 years, and greater than 10 years. The quasi-experimental design for
this field study stratified 49 colonies within one of four flood zones and the hypotheses of
interest were evaluated using a one-way analysis of variance (ANOVA). Biological studies
involving count data are always highly variable, as count data follows the Poisson distribution.
Theoretically, this implies that the variance will be linearly related to the mean. Thus, the larger
the counts the larger the variance. Data such as these must be transformed in order to meet the
assumptions of the ANOVA and to assess the hypotheses of interest. In the original treatment of
these data, the square root transformation was used to stabilize the variances among the
experimental groups. Another such transformation that will stabilize the variance is the common
logarithm transformation, logio(Y + 1). This transformation was recommended by the FWS and
is widely used in the literature, as is the square root transformation.

————

The analysis of the 2000 survey data using the square root transformation could-not reject
the null hypothesis of no differences in the mean biological attributes between the flood zone
strata. That is, the study inferred “one can conclude with a good degree of confidence that flood
frequency does not affect these characteristics, and if these characteristics are a good measure of
the health of the pondberry colonies, then the installation of the pumping station in the Yazoo
Backwater Area should not have any serious impacts on pondberry colonies.” The analysis of
the attribute number of stems per colony was based on 43 colonies only. The FWS questioned
this as their records indicated that there should have been 49 colonies. A search of our records
cannot find any reason for the discrepancy, and hence, the new analyses are based on all 49
colonies. Using the recommended FWS transformation, as well as our original square root
transformation, still does not refute the conclusions of the 2000 data report. Table 1 below
shows the summary of the F-tests for both transformations.

Table 1
Summary of F-Test
2000 Survey Data Only

- Square Root Transformation | Common Log Transformation
Characteristics F-Ratio P-Value F-Ratio P-Value

Number of Clumps 0.9645 0.4178 0.9016 0.4478
Number of Stems 1.3078 0.2835 1.4279 0.2471
Number of Dead Stems 1.7072 0.1790 2.7015 0.0567
Number of Females 0.7749 0.5142 0.8464 0.4758
Number Plants Bearing Fruit 0.6182 0.6068 0.6303 0.5993
Stem Height' 1.2016 0.3200 1.2016 0.3200
Average Stem Diameter’ 0.6785 0.5698 0.6785 0.5698

1. No transformation need for this biological characteristic



Another approach to the assessment of treatment effects is the use of nonparametric
procedures, Nonparametric procedures make no assumptions about distributions or variances;
and hence, can be used on the raw data. The Wilcoxon Rank Sum test is 2 nonparametric
equivalent to the one-way ANOVA, which malkes use of the ranks of the data to assess shifts in
the underlying distributions. It is important to note, that if the original analyses were
performed using the Wilcoxon Rank Sums test, that the conclusions would not have changed.
The- Ch1-Square (X?) test statistics and their associated p—values by attribute were number of
clumps( X% = 2.4143, p~va1ue 0.4910, number of stems (3 = 3.5678, p-value =(.3121),
number of dead stems (% = 6.7413, p-value 0.0806), number of females (X> = 2.6551, p-value
= 0.4479), number of plants bearing fruit (X* = 2.0210, p—vaiue =0.5681), stem height (X° =
3,9815, p-value = 0.2635), and average stem diameter (X* = 2.2481, p-value = 0.5225),
respectively. Table 2 summarizes the Wilcoxon test for both the 2000 and the 2005 survey data.

Table 2
Wilcoxon Sum Rank Test
- 2000 Survey 2005 Survey
Characteristics _. - Chi-Square P-Value Chi-Square P-Value
Number of Clumps _ . 2.4143 (.4910 5.9789 --0.1126
Number of Stems 3.5678 03121 7.2091 0.0655
Number of Dead Stems 6.7413 0.0806 NA NA
Number of Females 2.6551 0.4479 10.6451 0.0138
Number of Fruit Bearing Plants 2.0210 0.5681 10.7712 0.0130
Stem Height' 3.9815 0.2635 3.9815 0.1172
Average Stem Diameter' 2.2481 0.5225 0.3439 0.9516

NA: Not Analyzed

The 2005 survey data exhibited mixed effects. Although the data mdlcated that reducing
flood frequencies did not significantly change the number clumps per colony ( X* = 5.9789, p-
value = 0.1126), stem heIght per colony (X° = 3.9815, p-value = 0.1172), and average stem
diameter per colony (X = (.3439, p-value = 0.9516); significant differences were noted for the
number of females ( X*= 10.6451, p-value = 0.0138) and number of plants bearing fruit ( X* =
10.7712, p-value = 0.0130), both characteristics declined with decreased flood frequencies. The
remaining characteristic, number of stems (X% =17.2091, p-value = 0.0655), indicted borderline
significance and likewise exhibited lower mean values with decreased flood frequencies.

Power Calculations. The power calculations reported in the 2000 report were retrospective
power calculations. Calculating retrospective power at the actual sample size and estimated
effect size is somewhat non-informative and according to some authors, somewhat controversial
[Hoenig and Heisey, 2001]. Retrospective power doesn't give any additional information to the
significance test, but rather shows the test in a different perspective. I believe, however, that
many studies fail due to an insufficient sample size needed to detect a meaningful effect size, and
that retrospective power studies provides a basis to better design future studies. As such, the
2000 survey data was used to estimate the power for a sample of size 49 to detect various effect-



sizes. With the-sample size of 49, the effect size was changed to reflect the case where the sum
of squares of the hypothesis would be doubled, tripled, or quadrupled. With these parameters the
power of being able to detect this new effect size at the given alpha level and sample size was
computed along with the Least Significant Number (LSN) and the power of detecting the effect
size when N = LSN. Table 3 below displays the results of this analysis for the 2000 survey data.

‘Table 3

Retrospective and Prospective Power Calculations
Note: Common Log Transformation and Significance Level: 0.05

Characteristic | Sigma N Effect Power LSN | Power when
(RMSE) Size N =LSN

0.28 49 | 0.06390] 0.22005" | 154 0.64260

Clumps 0.09037 | 041487 | 79 0.64251
0.11068 | 0.59103 | 54 0.64203

0.12780 | 0.72992 | 42 0.64774

0.72 49 | 021430 ] 035712' | 92 0.64157

Sterms - 0.50504 | 0.98535 | 50 0.63650
0.61855 | 0.99932 | 15 0.64006

- 0.71424 | 0.99998 | 15 0.67133

0.53 49 ] 0.11950 | 0.215477 | 158 0.64373

Fomales 0.16900 | 040575 | 81 0.64357
0.20698 | 057954 | 55 0.63994

0.23900 | 0.71839 | 43 0.64870

0.60 49 10.13630 ] 0.17278" | 204 0.64218

Fruit 0.24435 | 0.49052 | 66 0.64003
0.29926 | 0.68080 | 46 0.64709

0.34556 | 0.81417 | 35 0.63810

72 49 [ 1.95220 | 0.30032' | 110 0.64144

. 2.76083 | 0.56232 | 57 0.64092

Stem Height 338131 | 0.75670 | 40 0.64897
3.90440 | 0.87629 | 31 0.64738

0.17 49 ]0.03500 | 0.184787 | 204 0.64144

- 0.04949 | 034279 | 66 0.64002
Stem Diameter 0.06062 | 049657 | 46 0.64897
0.07000 | 063034 | 35 0.64738

1. Retrospective Power

As can be seen from this table, the retrospective power ranges from a low of 0.17278 for stem
height to 0.35712 for number of stems. The LSN, the Least Significant Number, is the smallest
sample size needed to detect the given effect-size. Notice from Table 3, for the effect-size to
represent orders of magnitude changes the LSN are approaching the sample size selected for the
study, that is, the 49 colonies. Thus, when combining the 2000 and 2005 survey data, the sample
sizes of 49 for each year appears to provide enough replication for reasonable conclusions about
the hypotheses of interest.



The retrespective power for these test, as noted in the FWS Biological Opinion, are not as
high as the power calculations previously reported; however, now that the multiyear data surveys
have been completed, and the 2000 data set updated, new power calculations were warranted.

Repeated Measures Analysis. In 2005, the COE revisited the forty-nine (49) DNF pondberry
colonies and collected additional information about the health related attributes. Revisiting the
sites over time represents a longitudinal study and the data arising from such a study must be
analyzed using a repeated measures experimental design. In their Biological Opinion report, the
FWS recommended this approach as the appropriate method of analysis When combining the
multiyear data. The experimental units, the pondberry colonies, were sampled in 2000 and 2005.
The reuse of the same experimental unit over time forms the basis of the repeated measure and
the covariance structure that may exist should be accounted for. The repeated measures design
is characterized and displayed in Table 4.

Table 4
Repeated Measures Design
Flood Zone Colonies 2000 2005
0 to 2 years =1 9 X X
210 5 years |- 23 X X
5 to 10 years 8 X X
> 10 years 9 X X

Analysis of such data must use the relaxed maximum likelihood method (REML) rather
than the traditional maximum likelihood method (ML). REML algorithms are available in most
statistical packages, and SAS “s PROC MIXED procedure, which is one of the algorithms of
choice for handling variance structures that arise from these complex designs, was used to
produce the analysis of variance results from this longitudinal observational study. Our analysis,
as with the analysis from the FWS report, used the common log transformation so that our
subsequent analyses would be consistent with that of the FWS. In 2005 there were three
colonies that exhibited no above ground pondberry characteristics. The FWS considered these as
extirpated and recorded zeros for the respective biological attributes. The COE feels that this
classification may not be appropriate, as there may be rhizomes from which the pondberry
colony may repopulate, however, my analysis followed the FWS lead and used zeros for these
missing data characteristics.

The repeated measures analysis did indicate that significant changes in the pondberry
characteristics occurred between the 2000 and 2005 sampling surveys; however, the data did not
support the FWS conclusion that the average pondberry colony size is greater on more frequently
flooded sites and that it declined significantly between 2000 and 2005 on less frequently flooded
sites. Sample year differences were present for the attributes of number of clumps per colony (¥
= 18.66, p-value < 0.0001), number of stems per colony (F = 6.69, p-value = 0.0130), number of
females plants per colony (F = 5.54, p-value = 0.0230), number of fruit per colony (F =4.75, p-
value = 0.0346), average stem height per colony (F = 11.30, p-value = 0.0016), and the average
stem diameter per colony (F = 24.88, p-value < 0.0001), and in all cases the 2005 attribute
averages were significantly less than observed in 2000. However, since the interaction term



between the main effects of flood zone and sampling years (Zone* Year) was not significant, the
conclusions pertaining to sampling year differences are applicable regardless of which flood
Zones the colonies are in, that is, regardless of the flood zone, the average pondberry
characteristics observed in 2005 were significanily less than observed in 2000. When
considering differences in pondberry characteristics within the four flood zones, the
corresponding F-values and their respective p-values were number of clumps (F = 1.21, p-value
0.3171), number of stems per colony (F = 2.35, p-value = 0.0847), number of females (F = 1.12,
p-value = 0.3505), number of fruit (F = 1.33, p-value = 0.2774), average stem height (F = 2.10,
p-value = 0.1132), and average stem diameter (F = 0.53, p-value = 0.6640). As is readily
observed, none of the F-tests are significant at the standard alpha level of 0.05; however, if this
significance level is relaxed to an alpha level of 0.10, then one could conclude that the number of
stems per colony appears to be decreasing as flood frequencies increases. Table 5 summarizes
the test statistics for the above conclusions. The individual analyses of these data are given in
Appendix I.

Table 5
Analysis of Variance Results
Repeated Measures
Characteristic Sttirce Num-DF Den-DF F-Value P-Value
Zone 3 45 1.21 -- 0.3171
Clumps Year 1 45 18.66 < 0.0001
Zone* Year 3 45 1.86 0.1491
Zone 3 45 2.35 0.0847
Stems Year 1 45 6.69 0.0130
Zone*Year 3 45 0.71 0.5529
Zone 3 45 1.12 0.3505
Females Year 1 45 5.54 0.0230
Zone*Year 3 45 1.63 0.1959
Zone 3 45 1.21 0.3186
Fruit Year 1 45 4,75 0.0346
Zone*Year 3 45 2.10 0.1132
Zone 3 452 2.10 "0.1132
Stem Height Year 1 43.5 11.30 0.0016
Zone*Year 3 433 0.09 0.9647
Zone 3 42.7 0.53 0.6640
Stem Diameter Year 1 43 24.88 < 0.0001
Zone*Year 3 42.8 0.59 0.6319

Conclusion, With the addition of the new data collected in 2005 and the recommendation from
the FWS for using a repeated measures design, I find no evidence supporting the FWS claim that
increasing flood frequency promotes better or healthier pondberry colonies. The new analysis,
which includes the 2005 survey data, concludes as with the 2000 survey report that decreased
flooding does not appear to significantly impact the colonies surveyed in the DNF; however,
there was a significant change in the biological characteristics between the two sampling years,
2000 to 2005. These changes were observed across all four (4) flood zones strata and are not



limited to only-the zones associated with less frequent flooding, as indicated in the Biological
Opinion of the FWS,

To provide more insight into the distribution of the colonies across zone, Discriminant
analysis was used to group the colonies into more biologically homogeneous groups, that is,
colonies were clustered based on their biological characteristic and not on a given flood zone
characteristic. Table 6 below displays the results of this analysis. The salient point of this
analysis is the distribution of pondberry colonies over flood zones within the homogenous
biological groupings, that is, of the twelve colonies in homogeneous group 1 in 2000; four
colonies came from flood zone 1, six from flood zone 2 and two from flood zone 3. Of the
thirteen colonies in group 2, one came from zone 1, eight from zone 2, 1 from zone 3 and three
from zone 4. Of the eleven colonies in group 3, three were from zone 1, three from zone 2, four
from zone 3 and one form zone 4. Of the thirteen colonies in group 4, one came from zone 1, six
from zone 2, one from zone 3, and five from zone 4. Similar distributions were can be observed
for the 2005 data set. The results displayed in this table implies that pondberry colonies with
similar biological characteristics exist across all flood zones, that is, healthy and vibrant
pondberry colonies as well as non-healthy and less vibrant colonies are not restricted to any
given flood zone, but can be found in all flood zones.

-
-—

Table 6
Discriminant Analysis

Flood Predicted Grouping (2000) Total Predicted Groupint (2005)" Total
Zone 1 2 3 4 1 2 3 4

| 4 1 3 1 9 5 1 1 1 8

2 6 8 -3 6 23 2 12 3 6 23

3 2 1 4 1 8 0 1 4 3 8

4 0 3 1 5 9 0 0 3 4 7
Totals 12 13 11 13 49 7 14 11 14 46

1. The three extirpated colonies were eliminated from the analysis due to missing data values for
the average stem diameters and stem heights.

Although, the FWS Biological Opinion provided a wealth of circumstantial evidence to
indicate otherwise, their conclusions did not refute the conclusions of the 2000 DNF report. On
page 68 of the FWS Biological Opinion, they state, “Our ANOVA, however, also was
statistically insignificant.” In summary, I feel, as previously reported, that the data does not
provide enough evidence to indicate that decreased flood frequency adversely impacts the
biological characteristics of the surveyed pondberry colonies within the Yazoo backwater area of
the DNF.




Fish and Wildlife Biological Opinion Summary Points. The U.S. Fish and Wildlife Service’s
Biological Opinion reported on the effects of flooding on pondberry colonies in the Delta
National Forrest (DNF) and cited the following four points in their summary:

@

Pondberry is not absolutely restricted to depressions, and any substantial association with
depressions has not been scientifically demonstrated in terms of local hydrology or other
characteristics.

Average colony size is greater on more frequently flooded sites and pondberry has
declined significantly between 2000 and 2005 on less frequently flooded sites. Statistical
relationships are confounded in certain instances due to the design of the pondberry
profile survey;

Pondberry at some currently infrequently flooded sites were historically flooded more
frequently prior to the completion of past flood control projects, and pondberry has
declined substantially at other sites where local hydrology is supposed to exist.

The vast majority of colonies/sites rated as excellent and good health in 2000 declined
substantially by 2005.

The report continues to state, “The available evidence evaluated in the following sections mostly
is secondary, however, and isSubject to uncertainty from a variety of factors. Furthermore, the
substantial decline in the number of pondberry between 2000 and 2005 in the absence-of
frequent flooding does not support the premise of the existence of an adequate local hydrology
from rainfall in depressions.” The FWS analysis and using the data from Tables 4 and 5 (page
108), I find these conclusions to be contrary to the information from which they were derived.
The referenced tables are:

Table 4. Change in total number of pondberry plants in permanent plots, Delta National Forest,
and plant density (0.25 m’ quadrants) between 1993 and 2006, with estimated average annual
change in number of plants.

N Total Plants Average annual
Plot | (Quadrants) | 1993 1994 2006 ;%%‘ége’ 1993-
1 84 104 83 37 20.0861
2 36 70 64 62 20.0101
3 72 121 75 151 -0.0185
4 78 67 52 145 0.0643
5 100 134 87 56 20.7027
6 36 73 12 17 20.0416
7 110 78 o1 124 0.0386
3 25 33 3 37 0.0095
9 36 67 2 175 0.0800
Total 702 529 804

According to the report, these plots were sampled during 1993 and 1994 and then

revisited in 2006. The data represents the total number of pondberry plants in these permanent
plots. These data, counts of number of plants, as with the other biological characteristics that



will be considered in this summary, obey the assumptions associated with the Poisson
distribution. The layout design of these plots and the underlying distribution of these data
represent a longitudinal study which is also best described by the repeated measures design as
discussed previously. The analysis of these data can be done in one of several ways —
transforming the data so that the assumption of homogeneity of variances can be satisfied or by
using generalized linear modeling procedures where the underlying distribution is set to be the
Poisson. For consistency purposes, the data will be transformed using the log transformation and
analyzed using the mixed procedure as before. Levene’s test for homogeneity of variances was
performed on the log-transformed data and was found to be not significant (F = 1,690, p-value =
0.1911), thus indicating that the log transformation did in fact stabilize the variances between
three sampling periods. The analyses to assess mean differences among the three sampling years
did not show any significant changes in the means as measured by the attribute number of stems
(F =1.9123, p-value = 0.1900). The only significant difference was among the plots, a
difference that was anticipated since the number of quadrants in each plot was different. Plots
were considered as a blocking variable, and hence, of no importance in this analysis. Table 5 of
the FWS report represents a dichotomization of the plots (Table 4) into two groups — No Ponding
Site and Ponding Site. The data from their study was as follows:

Table 5. Total number of pordberry plants by year and site from nine permanent plots at a study
site (Colby) in the Delta National Forest. ;

Observed Number of Plants
Year Site
No-Pond Pond Totals
1993 273 429 702
1994 213 316 529
2006 234 570 803
Totals 507 1315 2035

Considering this as a two-way table, the Chi-Squared “Goodness of Fit” test can be used
to address the independence of rows (sampling years) and columns (sites). The results of this
test yielded a test statistics of 23.150 with a p-value of <0.0001; which suggests that the rows
and columns are not independent. A correspondence analysis of these data indicates that in 1993
and 1994 those colonies with the most stems were associated with the no-ponding sites.
However, the opposite was true in 2006 (see Figure 1 below). In 2006 the colonies with the most
stems were associated with the ponding sites. The FWS report did not emphasize this
relationship; instead, the report rationalized that the 2006 increase was an isolated event and
proceeded to discuss the failure of the no-ponding 2006 quadrants to return to the 1993 levels.

Between 2000 and 2006, the COE stated that no over bank flooding events occurred in
the DNF. Thus, for the colonies to survive as is indicated in the FWS Table 5 data, then local
hydrology must be considered as a factor in this survival. Since the 2006 plots (X*= 59.56, p-
value < 0.0001) produced significantly more stems than in 1993 and 1994, this suggests that

local hydrology also plays an important role for survival.




Figure 1. Correspondence Plot
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Statistical Methods used in the FWS Biological Opinion.

The following sections considered some of the more relevant points of the Biological
Opinion and discusses the merit of each of the findings in the order of their presentation.

-—
-

Table 4. Change in total number of pondberry plants in permanent plots.

FWS Biological Opinion — (Pages 36-37) “When these permanent plots were resampled in
2006, four of the eight colonies with a net loss in 1994 had not recovered to their 1993 level
(Table 4). A one-year decline of the number of plants in a colony was not, however, associated
with or an accurate predictor of a continued future decline. By 2006, the loss of plants in four
colonies was compensated by the increase in other colonies. The number of stems for all colonies
in 2006 was greater than in 1993, with an increase of 15 percent (Table 4). The changes from
1993 to 2006 changes, however, altered colony and potential population structure due to site
effects.”

Comment: Table 4 summarized the Wilcoxon’s Rank Sum test from quadrant data
measurements within a test plot. Without the actual data, verification of the Z scores and
their corresponding p-values cannot be checked; however, in order to simultaneous make
inferences pertaining to changes between 1993 and 2006, the significance level at the plot
level should be downsized to ensure an overall confidence level, say 95%. Since these
are independent plots, then the plot comparison alpha should be 0.0056. At this level the
overall confidence level would be at least 0.95. With this level of significance, only plots
1, 4 and 5 are significant; the remaining 6 plots produce nonsignificant z tests. Hence, 3
of the 9 plots show a significant decrease in the number of stems and 6 of the 9 plots do
not support this finding. If one treats these data as a randomized complete block design
and using the common log transformation, the F statistic for comparing among the three
years is 1.8857 with an associated p-value of 0.1839, which indicates no significant
differences in total plants among the three sampling years. The only significant
differences observed with these data are among plots, which would be expected since the
number of quadrants varies among plots.

10



Table 5. Total number of pondberry plants by year and site from nine permanent plots ai a
study site in DNF., Hp: change in number of plants independent of site.

FWS Biological Opinion — (Page 37) “The total number of plants declined in the gonded and
non-ponded colonies from 1993 to 1994, but independently of these site factors (X" =0.24,p=
0.62). By 2006, the number in the ponded sites had increased greater than the number in 1993,
but plants in the adjacent non-ponded areas had not recovered from the 1993 losses (Table 5).
Pondberry in or on the edge of two vernal pools increased at a greater proportionate rate than
pondberry in the non-ponded adjacent stands (Table 5, X2=16.04, p = 0.00001). Even so,
individual colonies within each site responded differently. The net increase in plants from three
of the five ponded colonies exceeded the losses from the two declining colonies. In the non-
ponded area, the number of plants by 2006 in two of the four colonies surpassed the number
available in 1993, but the net increase was insufficient to compensate for the decline in the
remaining two colonies (Figure 3).”

Comment. Treating the data of the Table 5 as a 2 by 3 contingency table of the number
of pondberry plants by site and year, the Chi-square “Goodness of Fit” test does indicate
that the number of plants observed during the three sampling periods (1993, 1994 and
2006) are not independeiit of the sites in which they are located (3 = 23.150, p-value <
0.0001). The data indicated that there were more pondberry in the 2006-ponding sites
that what would have been expected if the rows and columns of the table were
independent. This was not the case of the non-ponding sites. In the non-ponding sites,
under the assumption of independence of rows and columns, there were more plants
observed than what would have been expected in 1993 and 1994 and fewer plants than

- what would have been expected in 206. The FWS Biological Opinion documented
further stated on page 62 that there was no evidence to conclude that pondberry is
maintained in depressional ponds; however, it appears that their data contradicts this
statement. It appears that without ponding the number of plants did not return to their
1993 level, but with ponding they far exceeded their 1993 levels.

Table 9. Strands surveyed (acres) on Delta National Forest for pondberry, above and
below the 1-year floodplain, and expected acres surveyed. Hy: Acres surveyed are
proportionate to the total forest available above and below 1-year floodplain.

FWS Biological Opinion — (Page 48) “According to the Corps (Appendix 14, pg. 14-16), about
60 percent of the DNF is below the 1-year flood frequency, where about 24.4 percent of the
stands have been comprehensively surveyed by U.S. Forest Service staff and about 12.6 percent
of the known colonies are located. However, based on acres surveyed, the 1-year floodplain has
been surveyed proportionately less than areas above the 1-year flood frequency (Table 9).”

Comment. The author of the Biological Opinion was merely pointing out that more
acres in the above 1-yr floodplain area was surveyed than in the below 1-year floodplain
area. Stratification of survey areas places more emphasis on the area that will be most
affected by the proposed project.

11



Table 10. Actual and expected values for acres of sands in DNF surveyed for pondberry
and number of pondberry colonies/sites, in wetlands (FEAT) and non-wetlands.

FWS Biclogical Opinion — (Page 48) “More wetland acres were surveyed than non-wetland,
reflecting the general trend that there exists more wetland overall in DNF (Table 10). The actual
wetland acreage surveyed, however, is less than what would be expected by an independent or
proportionate survey. Likewise, the actual wetlands that were not comprehensively surveyed are
less that what would be expected. The differences are not substantial. The acres of non-
wetlands surveyed (6,497) were about 12.0 percent greater than expected (5,796 acres), and the
surveyed wetlands (13,016) were 5.4 percent less than expected (13,757). Unsurveyed non-
wetlands (11,747 acres) were about 5.9 percent less.”

Comment. Calculations appear to be correct. The implications of these findings are
unclear and may not be relevant to the study. According to the footnotes of the table,
jurisdictional wetlands are those located on or below the elevation of the 5 percent
duration backwater flood occurring once every two years on the average. If this is to
include the colonies located in flood frequencies of less than 3 years, then the study
would have at most 13-sftes (flood frequency < 3.0). Also, as with the comment on Table
9, it appears to me that more emphasis would be placed on the non-wetland sites as this is
the area where one might expect the most impact of the project.

Tables 22-26. Comparison of pondberry colony health rating for 49 profiled (GSRC) sites, in
Delta National Forest, 2000 and 2005.

FWS Biological Opinion — (Pages 63-64) “The greatest change in colony health ratings
between 2000 and 2005 was in the excellent category (Table 22). In 2000, about 40 percent of
the colonies were rated excellent, which was reduced to 13 percent in 2005. This shift from
excellent to good health ratings increased the number and proportion of colonies in the good
category. There was no association between colony health classification rank and the rank
change in number of pondberry from 2000 to 2005....”

Comment. There is nothing wrong with the statistical procedure from which the FWS
founded their conclusions (logit analysis). However, it is paramount to note that the
technicians used in 2005 to rate health were not the same as in 2000, Since this is an
arbitrary rating technician differences are confounded with yearly differences. Thus, one
cannot conclude with any degree of confidence about the changes from one health
category to another. Additionally, I could not duplicate some of the entries given in
Tables 23, 24 and 25. According to our tabulations, Table 23 is as follows:
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Table 23— FWS tabulations in ()

Health Score Changes in Number of Plants Total
Increase (+) | % Decrease(-) [ % Colonies
Excellent — 4 3 16.6 15 (16) 83.4 18
Good — 3 5(7) 23.8 16 (18) 76.2 21
Fair -2 0 0.0 2 100.0 2
Poor—1 0 0.0 0 0.0 0
Total 8 (10) 12.2 33 (36) 87.8 41
Table 24 — FWS tabulations in ()
Health Score Change in Number of Plants Total
> 10% +/- 10% <10% Colonies

Excellent — 4 3 4 15 22
Good ~ 3 5 4 (5) 16 (15) 25
Fair—2 0 0 2 2
Poor—1 0- 0 0 0
Total 8 89 33 (36) 46
Table 25 — FWS tabulations in ()

Health Score Number of plants by year Percent Change

2000 2005
Excellent — 4 10,485 4,769 (5,296) -54.5 (-49.5)
Good — 3 1,107 1,649 (1,349) 48.9 (21.9)
' Fair—2 156 240 (130) 53.4(-16.7)
Poor 0 1 0 177 (0) 100.0 (0.0)

Tables 27 — 38. Repeated Measures

FWS Biological Opinion — (Pages 64-65) The FWS used a repeated measures experiment to
evaluated relationships between the performance of the pondberry colonies and flood
frequencies. In their analysis, the data were transformed using the common log transformation
prior to doing any computations that make up the body of an analysis of variance table. Doing
this should stabilize the within group variances, which is one of the most important assumptions
of this parametric statistical procedure. The FWS used the MIXED procedure from the
Statistical Analysis System (SAS) after establishing the rudimentary assumptions of
homogeneity of variances and normality after invoking the common log transformation. Their
analysis (reported on pages 64 and 65) is as follow: “Results revealed that the average colony
size (number of pondberry) was affected by both flood frequency (P=0.0847) and year
(P=0.0130). The mean number of plants per colony declined between 2000 and 2005
(P=0.0130). Colonies also were significantly different depending on flood frequency. Colonies
on the 0-2 year floodplain were larger than colonies on the 11+ year floodplain (P = 0.095), but
not significantly different from those on the 305 and 6-10 year floodplain. Colonies on the 3-5
year floodplain were greater than those on the less frequently flooded 6-10 (P=0.083) and 11”
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year floodplain.(P=0.029). In 2005, the mean colony size differed significantly by flood
frequency (P=0.0444). Between years, colonies on the 11+ year floodplain in 2005 were
significantly less than colonies in 2000.”

Comment. The analysis performed by the FWS is appropriate. The layout of the design
in which colonies were visited on multiple occasions serves as the basis for the repeated
measures design and pointed out by the FWS, the data collected from these sites should
be correlated. Hence, a variance-covariance structure should be expected and accounted
for. The appropriate algorithm for this type of data is the relaxed maximum likelihood
method and is the basis for the MIXED procedure offered by the SAS system. This
procedure did show that differences were present between the sampling years of 2000
and 2005 for the biological characteristics of number of clumps, number of stems,
number of female plants within the colony, and the number of fruit bearing plants within
the colony. In the FWS Biological Opinion report, the authors focused only on one of
these characteristics, number of stems. Their analysis and p-values are correctly
computed; however, they used a relaxed alpha level of 0.10 to formulate their inferences.
Relaxing alpha to 0.10 (in lieu of the standard 0.05) is at the discretion of the analyst and
establishes a larger rejection region for the hypotheses of interest. Alpha levels of 0.05 or
0.01 could have and have been used in biological impact studies such as this. What is
import here is that the interaction term between floodplain and year is not significant.
The implication of this is that not only did the pondberry colonies decrease in the number
of plants between 2000 and 2005, the decrease occurred in each floodplain level.
Additionally, the authors chose to use the least significant difference (LSD) test to
delineate all possible pairwise differences. In doing so, the Bonferroni adjust should
have been made to the significance level and as with the analysis from Table 4 should
have been reduced so that the overall confidence level could remain at the 90 percent
level (alpha = 0.10). With the six comparisons the comparison level alpha should have
been set to 0.0167. This indicates that none of the reported pairwise comparisons for
number of plants are significant. Additionally, the authors then decided to perform a one-
way analysis of variance of this characteristic for each year (Tables 32 and 37). These
analyses are redundant and should not have been done. Table 32 indicates a non-
significant F and hence the means present in Table 33 all for one homogeneous group.
Table 37 indicates that a difference in floodplain levels is present (F = 1.5529, p=0.0451).
The mean separation for this set of means indicates that level the number of plants
appears to be declining by the 11+ year floodplain. This difference represents one
change from the conclusions of the repeated measures design and at the 0.10 level of
significance 1 change in 10 could have occurred at random. More importantly one
should not decompose the repeated measures design into the two one-way designs. The
main feature of the repeated measures is that it uses all 98 observations; whereas, the
individual one-way designs are only using 48 observations.

Table 30. Correlation coefficients and regression for number of pondberry colonies
during 2000 and 2005,

FWS Biological Opinion — Could not find where FWS interpreted the results of Table
30.
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Comment. While the correlation and regression coefficients presented in Table
30 indicate good relationships between the number of pondberry plants found in
2000 and 2005, a more beneficial use of these relationships would be an analysis
of covariance using the 2000 data as the covariate. The analysis using this
approach indicates that the slopes of the regression lines are homogeneous (F
=0.4327, p-value = (.7370) and that the main effect of floodplain level is not
significant (F = 1.3922, p-value = 0.2588). This analysis supp011:s the findings of
the previously discussed repeated measures design.

Tables 31 —- 38. Summaries of Single Factor analysis of variance (2000 and 2005).

Comment. Analyses are correctly done using both the square root and common
log transformation on the raw data. This work, however, is redundant and should
not be interpreted along with the repeated measures analysis shown in Tables 27
and 28. See comments above.,

Table 37, T-Test, -——

Comment. The t-tests given in Table 40 are also redundant as with the single-
factor analysis of variance given in the previous tables. It is simply comparing
sampling year 2000 to sampling year 2005, which is more appropriately done in
the repeated measures experiment. This table, however, is only used in the
context of displaying why transformations on biological data are needed.

Tables 41-64.

Comment. Tables 41-64 reference classification variables which are not
available at the time of this writing. The classification variables were non-
wetland sites during 1901-1931, percent duration interval, GSRC colonies that
only showed increase colony size from 2000 to 2005, DEM and FEAT
classifications, and etc.  Although the analysis is straight forward, I could not
verify the accuracy of the results. Albeit, this analysis may provide a subjective
look into the past, the interpretations are just that — subjective. Without prior data
during the sampling windows reference in the FWS Biological Opinion, one can
only speculate as to the impacts of prior projects on the pondberry colonies in the
DNF.
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